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Abstract

Because of the need for food products intended for export to
support national economy and the promising exportation potential of
less expensive processed crabmeat products for the markets of devel-
oped countries as well as to benefit from low cost labor, who practice
the tedious separation of crabmeat from shells, this work was conduct-
ed to prepare a good quality smoked canned crabmeat which was previ-
ously customary smoked or canned with arcmatized oil (diluted smoke
concentrate added to filling oil), or with aromatized brine (diluted
smoke concentrate was added filling NaCl solution). Unsmoked canned
product was also prepared for comparison. Filling media were either sun-
flower oil, olive oil, or brine (NaCl solution). Canning was carried out in
glass jars of local production. Boiling of whole crabs in water, cooking of
separated crabmeat in salt solution and smoking (customary) caused
the loss of moisture and accordingly the increase of other constituents.
Organoleptic evaluation of the 9 prepared canned crabmeat revealed
the choice of liquid smoked canned crabmeat than the customary
smoked ones, then came the unsmoked canned products. Differences
between canned crabmeat in aromatized brine and in aromatized sun-
fiower oil were very slight, while that canned in aromatized olive oil rat-
ed less. This was associated with the milder flavor due to less phenols
concentration in tissues, relatively heavy smoking seems not to fit the
canned crabmeat, unsmoking also negatively affected the canned crab-
meat quality. Analysis of some indices as the T.V.N., A.V and T.B.A,
however, revealed the high quality of all samples. Canned crabmeat oil,
in aromatized brine, in aromatized sunflower oil and in aromatized olive
oil which ranked best and were recommended for commercial production
showed 21-22% protein, 2 - 10% fat, 3.6-4.0% ash, 0.1-0.2% carbohy-
drates and 2.1-2.2% salt; energy value was 108 - 172 kcal/100g. The
consumption of 100g of such products (crabmeat of whole glass jar
contents; 130g capacity) will cover 33 - 35% of the RDA for protein
(for man 25 - 50 years old) indicating high nutritive value. During 6
months storage maturation of canned crabmeat occurred, this was indi-
cated by the improvement of overall, acceptability, particularly for the
smoked products. The present work confirmed the previous findings
about the relation between maturation of canned fish and migration of
some nitrogen during storage. It seems that lipids hydrolysis is involved
in the maturation of canned crabmeat as indicated by A.V determina-
tion.



662 SMOKED CANNED CRABMEAT

INTRODUCTION

For economy improvement, developing countries should find out the means for
raising their exportation. Good quality preserved fish and other marine products may be
one solution for costal countries (El-Shafie, Sahar 1997). Processed crabmeat is a high
priced product in the United Kingdom, USA and Canada (Marter, 1985; Ghazala Tren-
holm, 1996 and kuntz, 1997). This is referred to high costs involved in meat extraction
and wage scale. Therefore, it was thought to use surimi, which is relatively inexpensive
to simulate crab; addition of flavours and spices, marination and smoking were also
practised to increase consumer interest and adding value to processed crab (Kuntz,
1997). Also, technological schemes were developed for processing crabmeat at sea to
ensure maximum use of raw material including the residues to reduce production cost
(Meita, 1975). Moreover, because removal of crabmeat from shell is tedious, time con-
suming unpleasant and costly, machines were designed to separate meat from the crab
(Anon, 1971; Early and stroud, 1978; Britton, 1981 and Anon, 1984). According to
Marter (1985), canned crabmeat of developing countries production will find easily
good market in the United Kingdom. The Dutch manufactures already export a tasty
crab salad to the UK market (Anon, 1982). However, processed crabmeat is promising
for exportation by developing countries. In this concern, the crabmeat products pre-
served by canning seems to come in the first place to avoid possible contamination.
Russians, Indians and Japanese are already involved in canning crabmeat commercially
(Bykov, 1971; Govindan, 1972; Anon, 1984 and Osada et al., 1988).

As for the nutritional value of crabmeat, protein content average is 17-20%; all
essential amino acids were found in appreciable amounts indicating a well-balanced pro-
tein source (Salem et al, 1970). Moreover, among shellfish, crabmeat showed ex-
tremely low levels of cholesterol; being 50mg/100g. Shrimp meat for example had 144
mg/100g. (Gordon, 1982).

This work was conducted to obtain good quality canned, smoked crabmeat as a
new promising product for export. Canning was carried out in glass jars (of local manu-
facture) instead of tin cans to avoid HpS blackening and the addition of chemicals such
as monosodium fumarate, Osada et al., 1988). used for this reason.

MATERIALS AND METHODS

Baladi crabs (Lupa pelaica) were purchased as fresh as possible from Alexandria
city and rapidly transported with ice to the laboratory in Cairo. Crabs were cooked for 5
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minutes in boiling water. After water strained, crabs were shelled and separated meat
freed of blood residues to avoid blue discoloration. The washed meat was then boiled
for 5 minutes in 3.5% NaCl solution, strained then rapidly cooled (immersed in cold
NaCl solution for 5 minutes). After excess NaCl drained, crabmeat was soaked in 0.5%
citric acid solution for 2 minutes to safeguard against blackening, any residual blood
clots were removed before crabmeat was canned in glass jars (1 30g capacity). All can-
ning media (salt solution 2.5%, sunflower oil or olive oil) were hot to (85°C) when filling
(Zaitsev et al. 1969).

For customary smoking, beech wood sawdust was used to obtain the smoke.
Smoking lasted for 4 hours at 40 °C until light golden brownish colour, and acceptable
mild smoking flavour. The time of smoking was established experimentally.

Aromatized oil used in liquid smoked canned products was a diluted smoke con-
centrate (as the‘ ratio 1: 3, smoke concentrate: water v/v) prepared by destructive dis-
tillation of wood sawdust according to (Dessouki 1976). Diluted smoke concentrate
was directly added to the filling oil in the jars. The added diluted smoking concentrate
was at the ratio 1: 30 v/v (concentrate: oil) (Shehata, 1980). To obtain the aroma-
tized brine (salt solution with the smoke concentrate used for canned smoked crab-
meat in brine), 1 ml of diluted smoke concentrate were added to 30 mil of 2.5% NaCl
solution directly in the jar. This mixture was also established experimentally, filling me-
dium was always about one quarter of the jar volume, while crabmeat was about three
quarters of the jar (leaving the needed small headspace).

After filling, glass jars were heated open in water (99°C) for 10 minutes, sealed,
then sterilized at 120 °C for 20 minutes, followed by cooling and storage at room tem-
perature for 6 months. Analysis was carried out at zero time and after 6 months. The
moisture, protein (NX 6.25, Micro Kjeldahl method), fat (Soxhelt apparatus, hexane as
extraction solvent) ash, acid value (A.V.) thiobarbituric acid value (TBA), total volatile
nitro@en (T.V.N) and salt were determined using the common methods of the A.O.A.C
(1980). Phenol content on dry weight basis was determined according to (Moghazy
1994).

Organoleptic evaluation was carried out by aid of 10 panelists according to (self
et al., 1990), judging scale is shown in table 1.
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Table 1. Palatability scores and corresponding description term.

Palatability attributes
Scores| Tenderness |Flavour i ity| Colour i ity | Juici Foreign flavour| overall
intensity acceptability
¢ No foreign Extremely
te Dr
1 Extremely tough Extremely weak Rejected v favour Thacsokibls
n . . Slightly foreign Very
Vi 13 Extremely undesirable |Slightly Juic
e ery tough VerE N iremely ol o i flavour unacceptable
’ | Moderatel M 1
3 Moderately tough | Moderately weak Moderately undesirable Mode-ratey ? rate oderately
: Juicy foreign_flavour unacceptable
: x . " i Pronouncedly Slightly
4 Slightly tough Slightly weak Slightly undesirable | Very Juicy foreign flavour unacoepiable
" i . ¢ Extremely Slightly
5 Slightly tender Slightly strong Slightly desirable Juicy acceplable
6  |Moderately tender| Moderately strong | M ly desirable | -----ees | emeemee- Moderately
acceptable
3 Very
7 Very tender Very strong Very desirable | ----ee-c | meeeeees
» acceptable |
8 Extremely tender | Extremely strong | Extremely desirable | --x=---- ] <oromeee Extromely
acceptable

The ranking method and critical values were used to find out the best product and
testing the significant according to the method of Basker (1988)

RESULTS AND DISCUSSION
1. Proximate composition:

Data of table 2 show the proximate composition of canned crabmeat

Table 2. Proximate composition of zero time canned crabmeat (%).

=
©
aé Canned Crabmeat
8 5 2| w
S = g 2 Unsmoked Customary smoked Liquid smoked
5 °s5| 2
= = (Aromatized)
slg || @
=] 2 Q) e -
E 6 o = A —3 = 3
2 < o] =z 8 g S = 8 = 8 =
S \2 £ x S o o ) o o @ o o @
c 38| % = o £ = ® = 3 o =
g B3l8ldlzls5le|l2l5l2]|2]|&
g - | O}t E]|0O €| O €| O
S m c 3 > =
3 @ w n ]

Moisture [79.59] 76.70 [72.43|66.46|66.20|72.18]63.15|63.00|68.74 | 65.64} 65.37 71.80
Protein |16.75| 18.64 |22.23|20.65|20.16|21.60|23.49 [22.12|32.95 | 21.26| 20.56 21.89
Fat 1421 1.85 220 9.17]| 9.83 ] 2.18 | 9.52 |10.40| 2.52 | 9.29 | 9.87 | 2.21
Ash- 1.95 | 2.47 284| 356 3.59| 3.84]3.60 | 420 | 4.50 [ 3.57 | 3.95 | 3.99

NaCl 0.17 | 1.40 1.55| 2.00| 2.02 | 2.18 | 2.07 | 2.09 | 2.20 | 2.05 | 2.08 | 2.20
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It could be observed that raw crabmeat had 79.59% moisture, 16.75% protein,
1.42% fat and 1.95% ash. These values were in the range reported by Zaitsev ef al.,
(1969) for crabmeat i.e. 77-79%, 17-20% and 1.3-1.9% for moisture, protein and ash
respectively. Boiling of whole crabs decreased the moisture content, while raised the
other components including salt. After reboiling the separated crabmeat (from boiled
whole crabs) in salt solution, soaking in citric acid solution and drainage of excess solu-
tion, more loss of water occurred is possibly due to more protein denaturation (and
loss of water binding ability) with more increase of fat, ash and sait. This is simply due
to more increase of dry matter on account of more loss of water during reheating. Mei-
nikova and Piotrov (1976), however found that the total lipids of crabmeat were de-
creased from 2.60 to 2.23% due to boiling. Other changes took place in present work;
which means that the moisture decreased, with parallel increase of dry matter, protein
and ash. Also, from the results presented in table 2, it can be seen that protein, fat
and minerals were increased.

Customary smoking of crabmeat was associated by more decrease of moisture
content; accordingly protein, fat and ash increased indicating more increase of nutritive
value, when 100g of unsmoked and smoked crabmeat were considered. This was also
found by El-Hidik and Yousef, (1970) working on smoking of horse mackerel. It is worth
mentioning that crabmeat boiled in Na Cl solution (followed by citric acid dip) was used
for processing unsmoked and liquid smoked canned crabmeat, while the customary
smoked meat, was used for customary smoked canned crabmeat.

It is evident that for both treatments, boiled in canning, decreased the moisture
content, while protein, fat and ash accordingly increased (Table 1). These changes
were ascribed to the more loss of water binding ability by protein denaturation during
the thermal treatment (sterilization). Nevertheless, the absorption of oil filling media
may also contribute to the water loss during canning. This may be confirmed by the
less water and higher fat contents of canned crabmeat in oil compared to that canned
in brine. The high absorption of oil (and accordingly greater loss in moisture) for custo-
mary smoked crabmeat canned in olive oil resulted in a slight decrease of protein from
22.23 to 22.12%, while in all other cases the protein increased due to canning.

Unsmoked and liquid smoked canned crabmeat samples showed approximately
similar composition (the raw material for canning was the same, which is the brine
boiled followed by dipping in citric acid solution) provided that the moisture content
tended to be slightly lower and other constituents slightly higher in the latter case than
the former one. This may indicate that the nutritional value was very slightly higher for
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liquid smoked than the unsmoked canned crabmeat as shown in table (3).

Table 3. Percent satisfaction of the daily requirements of adult man 25-50 years old
(% of RDA)! in protein (63g daily) and energy (2900k cal. Daily) when con-
suming 100g of crabmeat?.

§ Canned Crabmeat
£ o)
2 5c| o iqui
S = g e Unsmoked Customary smoked| Liquid smoked
-~ == [s)
9 3= £ (Aromatized)
g scl|
e B3]l 2 |= = =
E = Z o © ° (<} s}
o (=3 QO e . = P, = [ =
(%] m £ % S g [e] g q;,) o g g 8 8
33|23 |8 |2 |5|8|2|&8|2| 2|5
3o | O = (e} €| 0O c O
i M < =} > =3
Indices © 2 7} @
[Curbohydrates % | (.29 0.34 0.30 | 0.16 | 0.25 | 0.20 | 0.24 | 0.28 | 0.29 | 0.24 | 0.25 | 0.11
Kcalories/100g | 80.94 | 92.57 [109.92]|165.77|170.11| 0.20 }106.82 | 183.20] 119.62 | 169.61 172.07 | 107.89
3
S E protein] 26,59 | 29.59 | 35.29 | 32.78 | 32.00 | 34.29|37.29 | 35.11| 38.02 | 33.75| 32.64(34.75
«
55
o O
a\g Energy( 2.79 3.19 3.79 | 5.72 | 5.87 |1 3.68] 6.23 | 6.32 | 4.13 | 5.85 | 5.93 | 3.72

1. RDA (1989).

2. 100 g of canned crabmeat means the whole in each can, since the glass jar capacity
130g and crabmeat represented about 75% (100g) of this capacity. It is worth
mentioning that analysis was carried out for crabmeat, not for meat/filling media
mixture.

From the results of table 3, it could be also noticed that highest nutritive value
may be found for customary smoked canned crabmeat because of more pronounced
loss of moisture (table 2) and accordingly increase of dry matter and nutrients com-
pared to other samples. This is obvious,when % of RDA values for protein were consid-
ered. Nevertheless liquid smoked canned crabmeat fulfills 33-35% of RDA values, which
is quite enough (in one meal) nutritionally because only one third (33 %) of the RDA
has to be covered in one of the three daily meals. Moreover, the consumption of 100g
crabmeat, actually is not the only food eaten in the meal.

All canned crabmeat samples were not good source for energy (100g of canned
crabmeat covered only about 4% of RDA for calories). Nevertheless many people like
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to eat the filling media with the canned fish product. In this concern the consumption
of filling vegetable oil may add 270 k calories when consuming a can contents. In this
concern, the canned crabmeat product in aromatized brine remains a relatively low cal-

orie food because no oil was added during processing.

The effect of the vegetable oil kind (tables 2 and 3), on the nutritive value of
canned crabmeat was negligible. As compared with canned crabmeat in oil, samples
processed with brine had pronouncedly less fat and some what, higher moisture and
possibly protein and ash contents.

According to Indian standard - 1973 (Price, 1974) canned crabmeat should con-
tain no more than 2% of Na Cl in brine. Unfortunately determination of salt in brine was
not carried out in present study, nevertheless the canned crabmeat showed about 2%
salt, and this was found in all samples (2.0 - 2.2%), revealing negligible differences
which might fell in the range of experimental error.

2. Some quality attributes of canned crabmeat products after zero
time storage:

The Total volatile nitrogen (T.V.N.), thiobarbituric acid value(T.B.A.),acid value
(A.V.) and phenols content results are shown in table 4.

Table 4. Some quality attributes of canned crabmeat at zero time storage

3 Canned Crabmeat
E 2
S §8| 3
5 5o % Unsmoked Customary smoked| Liquid smoked
- S =
2 3 @5 5 (Aromatized)
£z 18|z
El® |22 8 |3 3 5
0‘% c E E — = — = — =
= o o [} o @ @ © @ @ o @
B o 17} z o £ S © £ =z o| &
2ol 3 | B > = sl 21512l 2|5
S - &) = 5 m = = m = o m
n o 3 5|© 5
Indices 0 « »
Emghﬂﬂﬂ 31.50 | 29.75 | 37.10 | 45.84 | 42.16 | 34.35|58.16 [ 49.84| 44.13 | 42.25| 39.56| 32.99

% of TN| 1.18 1.00 1.04 | 1.39 | 1.31 | 0.89 | 1.55 | 1.41 | 1.15 | 1.24 | 1.20 | 0.94

T.B.A mglk

949 51| o2 [ o5 | 06| 04 |08 fos]| 06| 10]|04af0s]|os
malonaldehyde
A.V. mg Koll
1 g fat 0.04 0.05 0.08 | 0.18 | 0.16 | 0.20 | 0.35 | 0.28 | 0.44 | 0.15 | 0.12 | 0.18
Penols

- - 1.90 - - . 0.58 | 0.60 | 0.45 | 0.35 | 0.36 | 0.28

mg/100g
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The results of table 4, revealed that with smoking the T.V.N. of crabmeat
showed a small increase which may be due to slight nitrogen compounds changes dur-
ing the smoking process. Canning was associated with some breakdown of nitrogen
compounds with increase of T.V.N. It is known that due to meat and fish canning, am-
monia (which is apart of T.V.N) may increase, possibly due to some deamination of cer-
tain amino acids; in this connection H,S may increase (Zaitsev et al. 1969 and El-
Dashlouty, Amani 1978), unsmoked and liquid smoked canned crabmeat had less
T.V.N. than the customary smoked then canned meat probably because the raw materi-
al used had initially lower T.V.N. in the first case (29.75 mg/100g) compared to (37.1
rﬁg/100g) in the later. Moreover, the lowest T.V.N. was recorded for the crabmeat
canned in aromatized oil or aromatized brine. Also, the canned crabmeat in brine
showed lower T.V.N. than in case of using vegetable oil as a filling media, this is possi-
bly due to escape of more T.V.N. from meat to brine than to oil. This lowest T.V.N. was
found in crabmeat canned in aromatized brine. Differences in the T.V.N. due to kind of
vegetable oil were negligible.

T.B.A. and A.V. increased due to boiling in salt solution, then increased more dur-
ing smoking indicating small rate of lipids oxidation and hydrolysis.

Canning increased both T.B.A. and A.V. of canned crabmeat. Being less when us-
ing unsmoked raw material compared to customary smoked raw crabmeat, because of
initial higher T.B.A. and A.V. in the former cases. Differences due to filling media or kind
of vegetable oil were actually slight. Aithough T.B.A. and A.V. of canned crabmeat
showed proximate values, samples canned in aromatized oil or aromatized brine had
lowest T.B.A. and A.V., possibly due to antioxidant effect of smoke concentrate (She-
hata, 1980). however all, T.B.A and A.V. were very low for all samples, indicating good
quality canned products.

The phenols contents decreased by canning (from 1.90 to 0.45-0.60mg/100g)
possibly because of escape in filling media from the customary smoked crabmeat.
Canned crabmeat in aromatized oil or aromatized brine had less phenols contents
(0.28-0.36 mg/100g) compared to customary smoked canned samples (0.45-0.60).
Lowest phenols levels, were in the canned crabmeat in brine, compared to vegetable
oil. As the phenols contributes to the flavour of smoked fish, it is expected that the
customary smoked canned crabmeat may have a stronger flavour than that of canned
crabmeat in aromatized filling media; being lowest for canning in brine. In this concern
the influence of vegetable oil kind may be negligible (table 4).
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3. Organoleptic evaluation:

Data of table 5 show the average organoleptic scores for tenderness, flavour,
colour, juiciness, foreign flavour and overall acceptability of unstored canned crabmeat

samples.

Table 5. Average organoleptic scores of canned crabmeat at zero time storage.

Samples of Canned Crabmeat
Crabmeat Unsmoked Customary smoked Liquid smoked
~ (Aromatized)
5| B | _ 3| _
Organoleptic § S _g 'ug') g _E ‘qg_J .g E
Properties 2 = o 2 = o 2 = @
5 o 5 o 5 o
(5] 2] w
Tenderness 6.25 5.75 6.50 | 6.00 | 5.75 | 6.75 | 6.75 | 6.25 | 7.00
Flavour 6.25 6.00 | 6.25| 6.50 | 6.25 | 7.00 | 6.75 | 6.50 | 7.50
Colour 6.50 6.25 | 6.50 | 6.50 | 6.50 | 7.00 | 7.00| 6.50 | 7.00
Juiciness 4.50 3.50 | 4.75| 4.50 | 4.50 | 5.00 | 4.75 | 4.50 | 5.00
Foreign flavour | 1.33 2.50 100} 1.00 | 1.833 | 1.00 | 1.00| 1.00| 1.00
Overall acceptability | 6.50 5.50 | 6.50| 7.00 | 6.75 | 7.25 | 7.00 | 7.00 | 7.25

It is evident (table 5) that smoked canned crabmeat ranked better than the un-
smoked canned product. Liquid smoked samples were better than the customary
smoked ones and canned preducts in brine rated best, followed by sunflower samples
then the crabmeat canned in olive oil. The advantage of smoked than unsmoked
canned crabmeat is actually due to the presence of phenol {besides some other smoke
components) in the product. Nevertheless, the lower phenols content the higher pref-
erence of sample. From tables (4 and 5) it is clear that overall acceptability and flavour
scores were higher and phenol contents less for liquid smoked, than for customary
smoked products, for canned crabmeat in brine than in oil and for samples canned in
sunflower oil than in olive oil. Therefore mild smoking is more suitable for crabmeat
compared to relatively heavy smoking.

From results of table 5, it may be noticed that differences between samples
canned in brine and that canned in sunflower were negligible, while crabmeat canned in
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olive oil showed sometimes less average scores. Due to slight differences recorded be-
tween treatments of liquid smoked samples, any of the three products i.e. that pre-
pared in aromatized brine, aromatized sunflower oil or in aromatized olive oil may be
recommended for commercial production. Preference of liquid smoked samples over
customary smoked products was evident, based on organoleptic test (table 5). It is
worthy mentioning that liquid smoking is easier to practise than the customary smok-
ing, it requires a lower number of workers, reduces greatly the loss of wood sawdust
and minimizes the possible physiological side effects (harm of health) via purifying the
smoke concentrate (Shehata, 1980).

Table 6 show the results of ranking method to find out the best sample of
canned crabmeat. Also, the critical difference was used for testing the significance
among the products. From the resuits, it could be observed that the smoked canned
products ranked better (lower sum of ranks) than the unsmoked products. As well as,
liquid smoked samples were preferred than the customary smoked ones. On the other
hand, crabmeat products canned in brine recorded the best followed by the products
canned in sunflower oil and olive oil respectively.

Moreover, the best product among all was recorded for liquid-smoked crabmeat
canned in brine, which had the lowest sum of ranks. These results were confirmed by
the finding of table 5. According to the critical differences used, for testing the signifi-
cance among all products either at level of 0.05 or 0.01, there are mainly significant
differences between the liquid smoked and unsmoked product. At level of 0.05, there
were significant differences among the smoked products, while there were no signifi-
cant differences among the smoked products at level of 0.01. Finally, the best product
recorded for liquid smoked crabmeat canned in brine followed by customary smoked
crabmeat canned in brine, liquid smoked product canned in sunflower oil, liquid smoked
product canned in olive oil, customary smoked products canned in sunflower oil and in
olive oil then the unsmoked canned products respectively.

4. Some analyses of canned crabmeat after 6 month storage at
room temperatures

a. Moisture and protein:

Data presented in table 7 show the moisture and protein contents of canned
crabmeat after 6 months storage at room temperature, percent decrease (compared
to zero time) was also calculated.
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Table 6. Results of ranking method and critical difference of canned crabmeat at zero
time storage.

Samples of Crabmeat Customary Liquid smoked
Unsmoked
smoked (Aromatized)
Indices A B C D E F G H |
Sum of ranks 78 90 72 52 55 23 25 43 12
Difference Vs. A 12 6 26 23 55 53 35 66
B - .- 18 | 38 35 67 | 65 47 78
c - -- -- 20 17 49 | 47 29 60
D - -- .- -- 3 29 27 9 40
E - - e -- .- 32 30 12 43
F - -- -- - e .- 2 20 11
G - -- .- -- -- -- -- 18 13
H -- -- -- - - - - - - 31
Significance Level 0.05 0.01
Critical difference 38 44
Preferable samples
(descendingly)
| a a
F ac a
G ac a
H ab ab
D be abe
E bed abe
C bd be
A bd be
B d c

- The lowest sum of ranks means the best product.

- The preferred samples differs singificantly (different letters in the same column) when
the ranks sum difference between the products are greater than are equal to the
critical difference.

- (A) (D) (G), (B) (E) (H) and (C) (F) (l) are crabmeat canned in sunflower oil, in olive
oil and brine respectively.
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Table 7. The moisture, protein and fat contents canned crabmeat, stored for 6 months

at room temperature.

Samples of Canned Crabmeat
Crabmeat Unsmoked Customary smoked Liquid smoked
(Aromatized)
3 B S
— — — —_— P =
[] o 0] [ <] [0} [ (e} ]
) 2 o = = ) £ = @ £
Indices o 2 o o & o L 2 o
= = = = =
= (e} = (e} £ O
5] (] (5]

Moisture: g/100g | 66.37 | 66.04 | 72.14 |63.08| 62.89] 68.71 | 65.39|65.03| 71.59

% decrease 1 0.14 0.24 0.06 0.11 ] 0.18 0.04 | 0.38 ] 0.52 | 0.29
Protein; g/100g 20.37 | 19.90 | 21.29 |32.22|21.89| 23.65 | 20.99{20.33] 21.59
% decrease 1 1.36 1.29 1.44 1.15 | 1.04 1.25 1.27 | 1.12 1.837
% of RDA 2 32.33 | 31.59 | 33.79 |36.86| 34.75| 37.54 | 33.32|32.27| 34.27
% decrease 1 1.37 1.28 1.46 1.15 | 1.038 1.26 1.27 | 1.13 1.38
Fat; g/100g 9.06 9.38 2.58 9.48 | 10.00{ 3.05 | 9.26 | 9.61 2.78
% change* =1.2 -4.58 | +18.35] -0.42] -3.85|+21.03| -0.32|-2.63 [+25.79

-

= Relative to values at zero time storage.

2 = Percent satisfaction of the daily requirements of adult man (25-50 years old) in
protein (63.g) when consuming 100g of crabmeat, equivalent to the whole meat in
each can.

* - % decrease : + % increase.

It could be observed that after 6 months of processing and storage at room
temperature, the crabmeat of the canned products showed slight decrease of moisture
and small decrease of protein (table 2 and 7). This may be related to the maturation or
ripening of the canned tissues. According to Dominova and Pronishkina (1977), Hussein
et al., (1980) and Kolomeiko et al., (1989) during storage of liquid smoked fish; matu-
ration occurred which was associated with some migration of total nitrogen (T.N.) from
meat to filling medium and some lipid hydrolysis. Maturation was performed or complet-
ed at different periods of storage according to the canned fish species, being 3 months
for sardines. For shark meat canned in oil or in tomato sauce, however, no chemical or
organoleptic changes took place in tissues during 6 months storage at room tempera-
ture (El-Tanahy, 1990). As shown in tables (2and 7) the higher the moisture and pro-
tein contents before storage, the higher the values after 6 months storage were found.
Percent loss of moisture was higher during storage of canned crabmeat in oil compared
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to that canned in brine, while the reverse was found considering the percent decrease
of protein, where migration of protein showed relatively higher percentage in brine than
in cil. Also percent decrease of protein for canned crabmieat in sunflower oif was more
pronounced than in olive oil . Nutritional evaluation of protein content by calculation re-
vealed a very small reduction in %RDA values (percent decrease was 1.03-1.46) from
32.00-38.02 to 31.59-37.54% because rounded figures (approximation of figures)
showed the same range, being 32-38% of RDA for both zero time and 6 months stor-
age of canned crabmeat products at room temperature. This indicated the negligible
changes in the nutritional value of crabmeat during 6 months maturation of the canned
product. Because, most people 1ike to eat the filling media with canned meat, no loss
in the nutritional value should be encountered when consuming the whole can contents.

As for the fat (tables 2 and 7) h showed very small changes. Nevertheless, due
to more loss of protein (table 7) and possible more loss of ash (not determined for
stored samples) in surrounding filling media, the fat showed some increase, while losses
of ail in filing media may be higher, hence a slight loss of fat was recorded in the
canned crabmeat tissues. However, percent increase of fat (in canned crabmeat of
brine filling media) was relatively more pronounced for liquid smoked, followed by the
customary smoked, being lower in the unsmoked canned samples. On the contrary, the
percent decrease of fat was relatively more for canned crabmeat in olive oil than in
sunflower oil, being more pronounced for the unsmoked, followed by customary
smoked, while it was lower in the aromatized oil samples.

Considering the energy value, carbohydrates were not calculated by difference,
because the ash was not determined . Nevertheless, due to extremely low carbohy-
drate in the canned crabmeat (table3, 0.11-0.29% only) its contribution of carbohy-
drates in this food of animal source should be very slight (0.44-1.16 kcal/100g), and
this amount may be neglected. Energy value, calculated for protein plus fat only and k
calories content as % of RDA (percent satisfaction of the daily requirements of adult
man when consuming 100g of canned crabmeat, whole can content) are shown in table
8 for canned crabmeat stored for 0 and 6 months at room temperature.

Data of table 8 indicate that the energy value was not affected by storage. Be-
fore and after 6 months storage, % of RDA value was 4% for canned crabmeat in brine,
being 6% for samples canned in oil, the same figures were recorded in table 3, indicat-
ing again that carbohydrates contribution in energy value was negligible, meanwhile a
very slight decrease in energy value occurred upon storage.
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b. some other quality attributes:

Data presented in table 9 show the T.V.N., T.B.A value and phenol content, as
well as the organoleptic evaluation of overall acceptability of canned crabmeat after 6
months storage at room temperature.

T.V.N. decreased during storage possibly due to escape from tissue in to sur-
rounding filling media, provided that the loss was less pronounced for customary
smoked canned product, (probably because of relatively more firm outer layer), fol-
lowed by liquid smoked samples and the unsmoked canned product. Maximum loss was
recorded for crabmeat in brine, followed by that canned in sunflower and olive oils, the
same order was found for protein losses (tables 7 and 8).

Acid value increased after 6 months of storage at room temperature, percent in-
crease was more evident for liquid smoked (22.50 - 25.56%), followed by the custo-
mary smoked (18.13-23%) and lower for unsmoked samples (16.00-18.75%). The
possible presence of more organic acids may be the reason for higher lipids hydrolysis
in case of smoked compared to the unsmoked samples. Organic acids may be lower in
the customary smoked canned crabmeat probably because of the reaction with the
phenols, to form resins (phenols were higher in customary smoked samples) compared
to that of liquid smoked samples; thereby lipids hydrolysis was more pronounced in the
later.

Phenols content decreased in customary canned crabmeat, probably due to
some escape into the filling media from tissues or other possible changes as reactions
between phenols and aldehydes (Bykov, 1971). On the other side, phenols increased in
canned liquid smoked crabmeat. Most probably, this was due to absorption from the
surrounding filling media. Both loss and increase (percent change) of phenols was more
pronounced in brine than in oil. before and after storage (tables 7 and 9) higher phe-
nols were found in customary than liquid smoked samples; being highest in olive oil, fol-
lowed by sunflower oil, and then the brine samples. The results indicated also that
smoking, specially the mild smoking is more suitable for canned crabmeat.

¢. Organoleptic evaluation of canned crabmeat after 6 months
storage at room temperature:

Data of table 10 show the organoleptic evaluation of canned crabmeat as influ-
enced by the smoking procedure after 6 months storage.
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Table 8. Energy value of canned crabmeat after 0 and 6 months storage at room tem-
perature as derived from protein and fat only (excluding the carbohydrates
construction).

Samples of] Canned Crabmeat
Crab t u ked Customary smoked Liquid smoked
(Aromatized)
3 B 3 _
o 3 o ) b o 5 o o
Storage = o _g E3 o) £ g a>> £
(months) ..—? = o ..—? = o ..—E 5 [24]
5 o 5 o 5
(%] () (2]
Zero time
Kcal/100g 165.13 [ 169.11 | 106.02 |179.64 {182.08| 118.48 | 168.65 171.07|107.45
% of RDA 5.69 5.83 3.66 6.20 | 6.28 4.09 5.82 | 5.90 | 3.71
6 months
Kcal/100g 164.01 1168.07 | 104.78 |178.56|181.16|117.28 | 167.57 170.15(106.25
% of RDA 5.66 5.80 3.61 6.16 | 6.25 4.04 5.78 | 5.87 | 3.66

Table 9. Some quality attributes of canned crabmeat after 6 months storage at room

temperature.
Samples of Canned Crabmeat
Crab u Cust. y d Liquid smoked
(Aromatized)
S Ss S . Gl -
s o 2 > © ) s o @
Indices ?, °>’ (= 5 g’ E § 2 E
sl |2 |s|8|l=2|s|5]|a
S o S o S o
o o w
T.V.N mg/100g 38.53 | 36.34 | 28.22 | 50.75 |44.60| 37.80 | 36.34 34.89 27.40
% decrease 15.95 | 13.81 17.85 | 12.74 |10.51| 14.34 | 13.99 | 11.81 16.95
% of T.N. 1.18 1.14 0.83 1.37 1.27 1.00 1.08 1.07 0.79
% decrease 1 15.11 12.98 | 16.16 11.61 | 9.93 | 13.04 [ 12.90 | 10.83 15.96
T.B.A value mg
0.6 0.3 0.8 0.7 0.6 1.0 0.4 0.2 0.6
Malondaldehyde/kg
% decrease 1 o} 25.0 o 12.5 o o o] 33.3 o
A.V mg koH/1g fat 0.047 0.58 0.95 [0.0220|0.189| 0.246 | 0.185 | 0.147 0.226
% increase 17.50 | 16.00 | 18.75 | 22.22 [18.13| 23.00 23.83 | 22.50 | 25.56
Phenoles mg/100g - - - 0.56 1 0.58| 0.43 | 0.40 | 0.42 | 0.31
% change 2 - - - =3.45 |-3.33] -4.41 |+14.29]|+16.67|+10.71

1. Relative to values at zero time storage.
2. (+) increase, (-) % decrease, relative to values at zero time storage.
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Table 10. Organoleptic evaluation of canned crabmeat products (average score) after
6 months storage at room temperature.

Samples of Canned Crabmeat
Crabmeat Unsmoked Customary smoked| Liquid smoked
(Aromatized)
b _ B _ 3| _
Indices 2 o £ Z o = Z 2 =
- = o = = m = 6 «Q
| © 5| 0° =
@a 7} @
Tenderness score | 6.50 | 5.90 |6.90| 6.40 6.00 | 7.50 |7.25]6.62] 8.00
% increase 4.00 | 2.61 |6.15]| 6.67 | 4.35 |11.11|7.41 5.92| 14.29
Flavour score 6.25 | 6.00 |6.25] 6.75 | 6.25 | 7.25 }7.10 6.75| 8.00
% increase 0 0 0 3.85 0 3.57 |5.19|3.85| 6.67
Colour score 6.50 | 6.25 |6.50| 6.50 | 6.25 | 7.75 {7.50|6.25 8.00
% increase 0 0 0 0 3.85 |10.71|7.14] 3.85| 14.29
Juiciness score 4.50 | 3.50 |4.75| 4.70 | 4.60 | 5.00 |5.00] 4.65 5.00
% increase 0 0 0 4.44 | 2.22 0 5.26(13.33| O
Forelgn flavour | 4 451200] 0 | o 0 o |oflo] o
score
% decrease 24.81}25.00(100 | 100 100 100 |100 | 100 | 100
s 6.50 | 5.50 |6.75| 7.25 | 6.75 | 7.75 |7.75| 7.25| 8.00
acceptability
% increase 0 0 4.00] 3.57 0 6.90 |7.14]13.57]10.35

After storage for 6 months, organoleptic properties of liquid smoked canned
crabmeat reated best, followed by the customary smoked samples, while unsmoked
canned products ranked lower (table 10) provided that Brine samples were the best
foliowed by sunflower and olive oil this order of arrangement was also recorded before
storage (table 5). Therefor, the results of panel test stand by the smoking prior to can-
ning, specially when taking into consideration that the improvement rates in eating
qualities during 6 months storage were much greater for the smoked canned products.
This indicated that maturation was much better for the smoked crabmeat, while un-
smoked products canned crabmeat in olive oil still had signs of foreign flavour. Accord-
ing to Dominova and Pronishkina (1977), Hussein et al., (1980) and Kolomeiko et al.,
(1989) maturation causing the improvement of eating qualities of canned fish during
storage was related to changes and migration of protein from tissues, besides the in-
crease of free fatty acids as result of lipids hydrolysis. The rates of protein decrease
(Eable 7), A.V. (free fatty acids indication) increase and overall acceptability improve-
ment (table 9) were in line with previous findings. Higher rates of protein decrease,
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A.V. development and overall acceptability increase were found for liquid smoked, fol-
lowed by customary smoked, being lower for unsmoked samples, these rates were
higher for brine samples than crabmeat canned in sunflower oil, being lower in olive oil.

After maturation (storage for 6 month at room temperature), results of organo-
leptic properties (table 10) and phenols content (table 9) stand for the mild rather
than the heavy smoking.
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