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Abstract

A study was carried out to compare and evaluate the percentage of reconstitution media (tap water, hot
water, 5% NaCl and 5% Ca(OH).) uptake of stored dried control, irradiated (1 kGy) and heat treated (50 °C)
spotted spanish mackerel Scomberomorus guttatus at room temperature for 1, 4 and 24 dipping hours upto
180 days of storage period after each 30 days of intervals. Maximum media uptake found in 5% Ca(OH).
followed by 5% NaCl, hot water and tap water in all samples. The highest (121.81%) and lowest (4.07%)
percentage of media uptake observed in Ca(OH). and tap water respectively from the irradiated fish sample.
This study also reveals that percentage of media uptake depends on reconstitution medias and dipping hours

significantly but not with the various samples.
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Introduction

Studies on the reconstitution properties of the dried
products showed that less is the shrinkage of the
muscle tissue; the better is the reconstitution
properties. During drying and also during subsequent
storage certain irreversible changes occur which
affects the texture and the reconstitution properties of
the product. It is also known that dehydrated fish
become tougher on storage and loose some of their
ability to reconstitute (Conell, 1957). Hence, it is
indispensable to achieve a reconstituted food whose
characteristics (flavor, texture, color) resemble those
of a fresh products and as well as shortening the

rehydration time.

Rehydration is the replacement of water in
dehydrated foods, but not all products reconstitute to
100% of their original state because of inherent
differences in  their chemical composition
(Vonloesecke, 1955). According to Wang et al. (1954),
rehydration properties are influenced by six factors
which are orientation of muscle fiber with reference to
main absorption surface of the samples, thickness,
temperature of rehydrating solution, osmotic
pressure, pH of rehydrating solution and rehydration
under vacuum. Spanish mackerel are marine fish of
the Scrombidae family of the Perciformes order,
characterized by a long, slender, streamlined body;
deeply forked tails; a very narrow portion of body
right before the tail; and finlets behind the second
dorsal and the anal fins. They provide important
commercial, nutritional and ecological values. They
are the basis of an important commercial fishery and
are key to many marine food chains. As a food fish, fat
content varies 28% to 30% and an excellent source of
omega-3 fatty acids, which have been shown to reduce
the risk of heart disease and other serious illnesses. It
is also rich in protein and vitamins D, B., Bs, and Bu,
as well as niacin, copper, iodine, and selenium
(Bender and Bender 2005). It also is a source of iron
and vitamin B.. Besides, this species is popular,

expensive and available throughout the year in

Bangladesh and has good demand to the consumers

inside the country as well as in abroad.

The present study was therefore undertake to obtain
fundamental data on the reconstitution properties of
dehydrated

guttatus) and to have an interpretation of these

spanish mackerel (Scomberomorus

results in respect to their quality characteristics.

Materials and methods

Dried mackerel, Scomberomorus guttatus (about 15
kg, 58-62 cm long) were collected as raw materials
from the trader’s godwon, Kawran Bazar, Dhaka.
Head and tail were cut-off from the body of about 3-4
cm length and weighing about 6-8 g from different
portion of the dried fish were packed in high density
polypirol polythene bags sealed by pulse sealer,
assigned for three treatments; control, irradiated and
heat treated. These were stored in cartoon box for 180
days in room temperature (28+2 °C). Samples were
taken separately from control, irradiated and heat
treated dried fishes after each 30 days of interval for
reconstitution studies. Reconstitute media used for
this experiment were tap water, hot water, 5% NaCl
and 5% Ca(OH-). The pH of the reconstitution media
were determined by the digital pH meter and their
respective pH were 6.8, 7.5, 11.0 and 6.7 for tap water,
hot water, 5% NaCl and 5% Ca(OH) - respectively.

For the experiment, 3 beakers (500 ml) for each
reconstitution media were taken, washed, marked and
filled with 150 ml of reconstitution media for each
beaker. Then two pieces of dried fish from every
sample were taken, weighed by electric balance
AA-1800) and

immerged in respective marked beakers. Any loose

(Denver Instrument Company,
muscle that attached to sample is removed before
dipping in soaking media and was removed after
definite intervals of 1:00, 4:00 and 24:00 hours. After
removing each sample from the reconstitution media,
the surface was blotted with filter paper, reweighed
and returned to the respective media in beaker.
carried out at the

Experiments were room
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temperature. The results were expressed as, ml of

reconstitution media absorbed per 100 g of dried

samples.

Calculation

The percentage of media uptake in rehydrated

samples was calculated as follows:
Wy - Wa

% media reconstituted = X 100

Wa

Weight of the dry fish = W,

Weight of dry fish after rehydration = Wy

Media reconstitute = Wp - Wa

Results and discussion

It was found that among the different soaking media,
maximum absorption occurred in 5% Ca(OH)-
followed by 5% NaCl solution, hot water and tap water
respectively (Table 1). Again, the highest (121.81%)
media uptake took place in 5% Ca(OH)- reconstitution
media dipping in 24 for irradiated sample and the
lowest (4.07%) media uptake took place in tap water
dipping in 1 hour for the same sample (Table 1). There
were no definite pattern of percentage of media
uptake in different storage periods for various
samples in different soaking media, rather it fluctuate
indiscriminately. But, with the increase of soaking
time percentage of media uptake increase in different
storage period for all samples as well as in all soaking
media (Table 1). This is an agreement with the
findings of Saha and Hossain, 2000; who worked with
dried sword fish (Lepturacanthus savala).

On the other hand, regarding the effects of soaking
media, the samples rehydrated in 5% NaCl solution
was comparatively tough but attractive in appearance
and translucent. While 5% Ca(OH)- cause softening of
the tissue, rendered the reconstituted products slimy
and produce bad odor. Due to the presence of divalent
ion, the extent of hydration was higher in the samples
soaked in Ca(OH): solution. According to Wang et al.
(1954) the highest level of rehydration occurs in Ca-

salts, which is in agreement with the present findings.

Besides, initial uptake of hot water was comparatively
higher than that of the tap water (Table 1). This is
because heat help in easy absorption of water in fish
fiber. In both cases, the tendency of absorption

increases gradually with the increase of soaking time.

In reconstitution the fiber did not return in addition
of water to a state indistinguishable in all respects
from that of undried fiber due to the irreversible
changes like denaturation of the tissue protein and
ultimately decreased its water holding -capacity
(Decampo and Cutting, 1951). During rehydration of
dried fish, water penetration in to the pieces is by
diffusion through the protein fibers and not by
capillary action (Conell, 1957). The rehydration
properties of dry fish are of importance when
preparing it for consumption and usually determined

by measuring media uptake for a certain time.

Auerbach et al. (1954) reported that rehydration
apparently depends upon directness and shortness of
the water route into the tissue. The less is the
shrinkage of the muscle tissue the easier is to
reconstitute it but can never regain the original
properties of the fresh fish from as dried products
suffer some alteration (denaturation) during
processing and storage which are irreversible in
nature.

On the basis of the experimental results, it is assumed
that the uptake of media by the dried fish depends on
the nature of reconstitution media and dipping hours
but not significantly varied with the treatments

(control, irradiation and heat treatment) applied.

Statistical analysis

The statistical analysis showed, tap water from
irradiated sample gives most significant result by
absorbing soaking media in a consistent rate with the
increasing of dipping hours (Table 2). Whereas, in
case of hot water, 5% NaCl and 5% Ca(OH). control
sample gave most significant results than that of

other treatments.
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Table 1. Percentage of reconstitution media uptake at

different storage periods.

Percentage (%) of media uptake in difErent
Treatment | Reconstitution | Dipping sbrage period (days) Avg.
[ E] 50 30 10| 10 | 180
1 1121 9.3 970 9.09 8.683 737 10.39 937
7 2302 | 1815 17.66 1492 | 2.9 | 1968 | 1956 | 17.99
L 24 2692 3631 3172 2614 | 19% | 47.62 | 3425 | 3479
Average | 2038 | 2123 19.69 672 | B2 | 2489 | 214 =
1 11.35 13.47 20.78 14.11 16.85 1253 16.67 1511
— 3 1876_| 16.36 2579 1821 | 2131 | 253 | 2521 | 2232
2 2691 | 3241 3035 2265 | %4 | 4279 | 2899 | 2994
z Average | 1901 | 2142 25,64 1832 | B.21 | %9 | 2664 =
2 1 1603 | 1543 1202 789 | 63 | 992 | 549 | 1059
8 i [ 2908 | 2343 7.9 1942 | 1367 | 1839 | 995 | 1884
2 3850 | 4243 3613 2517 | 199 | 404 | 2161 | 33398
Average | 2787 | 2109 2237 188 | 13.31 | 2478 | 1235 =
1 1917 | 1447 2619 1976 | 6.8 | 2087 | 2389 | 2009
7 3712|028 5376 53 | 267 | B | 4936 | 4265
5% CaQH): 24 1128 | 9522 | 12055 | 10429 | 71.% | &/.58 | 107.29 | 8536
Average | 2586 | 46.66 6683 5663 | 40.11 | 4934 | 60.18 o
1 1016 | 635 1278 754 | 407 | 939 | 1209 | 891
B Z 2052 | 1313 1832 1547 | 185 | 1375 | 2211 | 164l
2 2846 | 2826 2258 2425 | 1991 | 305 | 3542 | 2703
Average | 1971 | 1591 17.39 167 | .98 | 178 | 251 =
1 1046 | 13.70 19,04 1075 | 747 | 1231 | 1045 | 1498
. 7 1632 | 1963 2255 1475 | 1257 | 1816 | 21.57 | 1194
2 2588 | 2015 | 2932 2313 | 1860 | %044 | 2595 | 2658
§ é Average | 1756 | 18.08 2364 16.21 | 12.78_| 2354 | 19.32 =
E & 7 579 34 1253 930 | 506 | 681 | 524 746
E® SN 7 1085 | 1586 2040 1912 | 887 | 943 | 751 | 1345
2 1953 | 3257 3467 2% | 21.18 | 2131 | 21.45 | 2661
Average 12.06 18.96 22.53 19.34 1.7 14.18 14 -
1 3282 | 1962 2665 1248 | 937 | 1849 | 198 | 1880
RO [ 6485 | 4079 4539 2% | 2115 | 2039 | 37.6 | 3947
2 2% 12081 | 1037 | 7% | 708 | S |10825 | 9213 | 8212
Average | 7316 | 2350 3 365 | 2.9 | 5238 | 4976 =
1 2072 | 7.8 11.30 10.13_| 15.08 | 10.05 | 839
Top vator [ 3135 | 1508 1958 1497 | 2484 | 2057 | 1276 | 1988
2 3964 | 3369 37.41 285 | 37.37 | 458 | 21.58 | 3626
Average | 3057 | 18.79 2276 178 | %.05 | %73 | 1624 =
1 3093 | 1307 1596 133 | M27 | 988 | 1245 | 1537
e Z 2068 | 17.99 2279 1601 | 18.42 | 17.48 | 1689 | 2415
. 2 4407 | 2027 3256 2981 | 2.5 | %04 | 2171 | 3157
8 Average | 3856 | 2068 2307 1973 | .41 | 247 | 1968 =
5'5 7 T241 EEJ 13.56 92 | 12 | 82 | 841 | 1052
£ SN 4 2030 | 2138 2069 2114 | 1667 | 1420 | 1311 | 1848
2 3270 | 4835 3805 3409 | %51 | 088 | %606 | 3623
Average | 2180|2657 24 2149 | 2147 | 20.97 | 1586 =
1 1617 | 1504 2435 178 | 2751 | 2154 | 1931 | 2441
RO [ 3655 | 2042 .97 42 | 5% | @14 | 3683 | 4155
5% Ca(OH): —
2 3361 | 9381 9724 | 10259 | % [11240 | 80 9652
Average | 4544 | 46.09 5452 5444 | 50.81 | 62690 | 4871 =

Table 2. Student t-test between different dipping
hours and soaking media of control, irradiated and

heat treated samples.

Composition Control Irradiated | Heat treated
Dipping h &

lp,f,);ggwa?el;s -1.7612455 -1.69111272 -2.4587952
Dipping h &

lplglorigwa?el;s -1.7139405 -2.12634123 -2.3692737
Dipping h &

R b -2.0435153 | -2.50423414 | -2.4768317
Dipping hours &

Ca(OH). -1.7739098 | -2.12921357 -2.5017243
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