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AND SENSORIAL PROPERTIES OF BEEF MEATBALL

R. S. Tanny?, M. A. Hashem?", S. Akhter, M. S. Islam?, M. A. K. Azad!, M. S. Ali?
and M. M. Hossain!
Department of Animal Science, Bangladesh Agricultural University
Mymensigh-2202, Bangladesh

ABSTRACT

The experiment was conducted to find out the effect of salt and storage
temperature on the physico-chemical properties of meatball. For this purpose
meatball samples were divided into two parts; one is called fresh meatball and
another is preserved meatball at different temperatures. Then the fresh
samples as well as the preserved samples were divided into four subdivisions.
Then these are treated with different salt levels (0, 1.5, 3 and 5% salt
level).These Samples were stored at 4°C and -20°C temperature. Samples
preserved at 4°C were stored in the refrigerator for 21 days and were analyzed
on 7t day, 14" day and 21t day and samples preserved at -20°C were stored
in the refrigerator for 60 days and were analyzed on 15t day, 30t day, 45t day
and 60% day. Dry matter content of all the samples increased with the
advancement of storage time, temperature and salt concentration. Ash value
decreased with the increase of storage time. Fat value of all the samples
decreased with the advancement of salt concentration, storage time and
temperature. pH value of all the samples decreased with the increasing of salt
concentration, storage time and temperature. Cooking loss of all the samples
increased with increasing of salt concentration but decreased with increasing
of storage time and temperature. Dry matter in fresh sample were less than in
preserved samples. CP % of fresh beef meatball was 22.31, 20.55, 14.55 and
20.13 at different salt concentration. The values of CP, DM, Ash and Fat also
varied among the samples significantly (P<0.01). Beef meatball can be
refrigerated for 60 days in different techniques with more or less difference in
the quality. Highly significant differences are observed in preserved samples
than in fresh samples at different salt levels. Fresh beef meatball treated with
1.5% salt found to be more acceptable in terms of sensory evaluation.
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INTRODUCTION

Bangladesh is mainly an agricultural country. She is adorned with different agricultural and
livestock product. In our country lion share of the people are directly or indirectly
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concerned with livestock rearing. Livestock in Bangladesh comprise 22.98 million cattle, 1.13
million Buffaloes, 22.40 million goats and 2.88 million sheep contributes in GDP 2.73 percent
(DLS, 2009; BER, 2009). Most of the farmers are interested in rearing cattle mainly for meat
purpose. Meat is recognized as a highly nutritious food, being an excellent source of high
quality protein. Meat is essential to build a healthy nation by providing energy, health and
vigor. Various types of meat products are prepared from meat. Among the different meat
products meatball is one of the tasty and popular food. Meatballs can be made with beef,
lamb, veal, pork, turkey, chicken and even offal. Meatball is a small ball of chopped or
ground meat often mixed with bread crumbs and spices. Meatball is processed comminuted
meat which can be classified as restructured meat and is very popular among some
countries within the Asian region and certain European countries. Meatball is one kind of
ready-to-eat food product which is gaining popularity day by day especially for consumer
preferences. Unlike olden days where man used to have his food lavishly and slowly, the
present trend changed the habits of foods, which are simple and easy to digest. Hence, the
existence of these foods fulfilled all the needs of modern human being. Minced meat is used
for the preparation of a variety of products such as patties, sausages and meat balls. The
minced meat is mixed with various condiments and spices, shaped and then fried or roasted
(Hsu et al., 1999). Grinding of meat disrupts the integrity of muscle membranes and exposes
lipid membranes to metal ions and facilitates the inter action of pro-oxidants with
unsaturated fatty acids resulting in generation of free radicals and propagation of oxidative
reaction (Asghar et al., 1988). Salt is a vital ingredient in processed meat as it has numerous
technological benefits such as preservation, taste enhancement and water binding. (Durack
et al., 2008). Salt is able to increase the water holding capacity of a meat product by
extracting myofibrillar proteins which associate into a gel when heated (Foegeding et al.,
1987 and Chantrapornchai et al., 2002). However, it is still important to obtain an acceptable
limit at which salt can be reduced from processed meat products without negatively
impacting functionality, product quality or adversely affect sensorial acceptability, so as to
enhance the health status of processed meats. Research work carried out by Tobin et al.,
(2012a, b) have shown that salt content can be successfully reduced in processed meat
products such as burgers and frankfurters.

The aim of preservation is not only to retard the food spoilage but also to control
undesirable changes of wholesomeness, nutritive value and growth of microorganisms
(Fennema, 1975). Freezing is the only known method by which meatball can be preserved in
a condition similar to their normal state. Freezing at different temperature affect the
meatball quality.

The present research work was conducted with a view to identify the acceptable salt level of
meatball, the quality of meatball and to find the effect of preservation temperature on the
chemical composition of meatball.

MATERIALS AND METHODS

Collection of meat

Fresh samples were collected from cattle slaughtered in Sheep and Goat Farm, Department
of Animal Science, Bangladesh Agricultural University, Mymensingh. Chemical analysis
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was carried out in the Animal Science Laboratory, Department of Animal Science, BAU,
Mymensingh.

Sample preparation

All visible fat and connective tissue were trimmed off as far as possible with the help of
knife and the sample was cut into small pieces. Beef was grinded with the help of meat
grinder, then mixed with some spices i.e. garlic paste, Onion paste, chili powder, turmeric
powder etc. The meat was aliquot into 4 parts. Each part was mixed with salt at 0%, 1.5%,
3%, 5%, respectively according to weight basis. Meat from each mixture was taken and
wrapped with small square pieces of plastic as a casing. Both end of bag were tied with
thread for not entering water and were then placed in to boiling water for cooking. These
procedure were made for three times to prepare sample to analyze the first one as fresh
basis and the other two were kept in two different freezes at 4°C and -20°C, respectively for
further analysis in various days interval of preservation; it was named the refrigerated
meatball. The second portion (freezing temperature -20°C) of the sausage was named the
frozen meatball. Then the samples were packaged in polyethylene bags separately and was
kept into the freeze.

Defrosting process

After storing 7, 14 and 21 and for 15, 30, 45 and 60 days, the samples were defrosted by air,
water and microwave oven to prepare for chemical analysis.

Proximate composition

Proximate composition such as Dry Matter (DM), Ether Extract (EE), Crude Protein (CP)
and Ash were measured according to the methods (AOAC, 1995). All determination was
done in triplicate and the mean value was reported.

pH measurement

pH value of meat was measured using pH meter from meat homogenate. The homogenate
was prepared by blending 2 g of meat with 10 ml distilled water.

Statistical analysis

Data were analyzed statistically using the analysis of variance technique in a computer
using SAS statistical computer package programmed in accordance with the principle of
Completely Randomized Design (CRD). Duncan’s Multiple Range Test was done to
compare variations between treatments where ANOVA showed significant differences.

RESULTS AND DISCUSSION

Proximate Composition
Dry matter

Dry matter content of meatball at different salt concentration, storage temperature and days
are presented in Table 1. Dry matter of fresh meatball of 0% salt was 31.57%, refrigerated
meatball and frozen meatball of 0% salt at 21 days and 60 days were 33.59% and 32.54%,
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respectively. Dry matter of fresh meatball of 1.5% salt was 31.46% and refrigerated and
frozen meatball of 1.5% salt at 21 and 60 days were 33.57% and 34.25%, respectively. Dry
matter content of fresh meatball of 3.0% salt was 31.65% and refrigerated and frozen
meatball of 3.0% salt at 21 and 60 days were 33.43% and 33.76%, respectively. Dry matter of
fresh meatball of 5.0% salt was 31.84% and refrigerated and frozen meatball of 5.0% salt at
21 and 60 days were 33.44% and 33.83%, respectively. There were little changes of dry
matter content during storage time. Dry matter content increased with the increase of
storage time and salt concentration in all samples. The loss of moisture probably associated
to increased dry matter. The same trend was also observed by Konieczny et al. (2007) and
they reported that dry matter content increased during frozen storage. Dry matter increased
due to loss of moisture of beef meatball with advance of storage time during freezing. This
result is completely consisted with the findings of Huda et al. (2010) where the authors
found that the Malayasian commercial beef meatball contains 33.48% dry matter.

Ash

Ash was also analyzed up to the end of the storage period of 60 days and the results are
presented in Table 1. Ash of fresh meatball of 0% salt was 1.14%, refrigerated and frozen
meatball of 0% salt at 21 days and 60 days were 1.03% and 1.14%, respectively. Ash of fresh
meatball of 1.5% salt was 1.16% and refrigerated and frozen meatball of 1.5% salt at 21 and
60 days were 1.04% and 1.13%, respectively. Ash of fresh meatball of 3.0% salt was 1.18%
and refrigerated and frozen meatball of 3.0% salt at 21 and 60 days were 1.07% and 1.11%,
respectively. Ash of fresh meatball of 5.0% salt was 1.17% and refrigerated and frozen
meatball of 5.0% salt at 21 and 60 days were 1.04% and 1.07%, respectively. Ash is decreased
with the increase of storage time. Ash value increased with advancement of salt
concentration in case of refrigerated temperature but decreased with advancement of salt
concentration in case of frozen temperature. This result is fully agreed with the findings of
Huda et al. (2010) where the authors found that the Malayasian commercial beef meatball
contains 1.76% ash.

Crude protein

Crude protein (CP) content was also determined at the end of the storage period of 60 days
and the results are presented in Table 1. CP of fresh meatball of 0% salt was 22.31%,
refrigerated sausage and frozen meatball of 0% salt at 21 days and 60 days were 21.44% and
23.08%, respectively. CP of fresh meatball of 1.5% salt was 20.55% and refrigerated and
frozen meatball of 1.5% salt at 21 and 60 days were 20.47% and 21.53%, respectively. CP of
fresh meatball of 3.0% salt was 14.55% and refrigerated and frozen meatball of 3.0% salt at
21 and 60 days were 20.45% and 21.48%, respectively. CP of fresh meatball of 5.0% salt was
20.13% and refrigerated and frozen meatball of 5 .0% salts at 21 and 60 days were 20.37%
and 21.37%, respectively. The CP content decreased due to loss of protein during storage
might be related with loss of sarcoplasmic protein, osmosis and poor water holding capacity
up to 45 days of storage time and then increased in 60 days of storage period. CP content
decreased with increasing salt concentration in case of refrigerated sample. In case of frozen
samples, CP content increased with advancement of salt concentration up to 45 days of
storage period and then decreased in 60 days. This result is not matched with the findings
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of Huda et al. (2010) where the authors found that the Malayasian commercial beef meatball
ranged from 9.22%-12.51% CP.

Fat

Fat content of samples was also analyzed up to the end of the storage period of 60 days and
the results are presented in Table 1. Fat of fresh meatball of 0% salt sample was 8.90%,
refrigerated sausage and frozen meatball of 0% salt sample at 21 days and 60 days were
8.80% and 8.43%, respectively. Fat of fresh meatball of 1.5% salt sample was 8.58% and
refrigerated and frozen meatball of 1.5% salt sample at 21 and 60 days were 8.51% and
8.27%, respectively. Fat of fresh meatball of 3.0% salt sample was 8.57% and refrigerated
and frozen meatball of 3.0% salt sample at 21 and 60 days were 8.52% and 8.28%,
respectively. Fat of fresh meatball of 5.0% salt sample was 8.55% and refrigerated and
frozen meatball of 5.0% salt sample at 21 and 60 days were 8.44% 8.26%, respectively. Fat
value of meatball decreased with advanced of storage time, temperature and salt
concentration. This result is well matched with the findings of Huda et al. (2010) where the
authors found that the Malayasian commercial beef meatball ranged from 7.05%-9.25%
crude fat.

pH

pH value of samples was also analyzed up to the end of the storage period of 60 days and
the results are presented in Table 1. pH of fresh meatball of 0% salt sample was 5.68,
refrigerated sausage and frozen meatball of 0% salt sample at 21 days and 60 days were
575 and 4.11, respectively. pH of fresh meatball of 1.5% salt sample was 4.79 and
refrigerated and frozen meatball of 1.5% salt sample at 21 and 60 days were 4.51 and 4.09,
respectively. pH of fresh beef meatball of 3.0% salt sample was 4.86and refrigerated and
frozen meatball of 3.0% salt sample at 21 and 60 days were 4.65and 4.10, respectively. pH of
fresh meatball of 5.0% salt sample was 4.81 and refrigerated and frozen meatball of 5 .0%
salt sample at 21 and 60 days were 4.98 and 4.03, respectively. pH value of meatball
decreased with advanced of storage time, temperature and salt concentration.

Cooking loss

Cooking loss of samples was also analyzed up to the end of the storage period of 60 days
and the results are presented in Table 1. Cooking loss of fresh meatball of 0% salt sample
was 25.67%, refrigerated and frozen meatball of 0% salt sample at 21 days and 60 days were
20.63% and 27.11%, respectively. Cooking loss of fresh meatball of 1.5% salt sample was
27.19% and refrigerated and frozen meatball of 1.5% salt sample at 21 and 60 days were
23.35% and 26.66%, respectively. Cooking loss of fresh meatball of 3.0% salt sample was
27.17% and refrigerated and frozen meatball of 3.0% salt sample at 21 and 60 days were
23.12% and 26.18%, respectively. Cooking loss of fresh meatball of 5.0% salt sample was
27.16% and refrigerated and frozen meatball of 5 .0% salt samples at 21 and 60 days were
28.04% and 25.10%, respectively. Cooking loss of meatball increased with advanced of salt
concentration but decreased with advanced of storage time and temperature.
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Table 1. Proximate composition of meatball

Treatment | Parameters | Fresh Refrigerated sample Frozen sample
sample
0 Days | 7 Days |14 Days|21 Days| 15 Days | 30 Days | 45 Days | 60 Days
T1 DM% 3157  31.63 32 3359 3178  31.86 32.33 32.54
Ash% 1.14 1.10 1.05 1.03 1.16 1.12 1.11 1.14
CP% 2231 2163 2148 2144 1952 1885 18.13 23.08
Fat% 8.90 8.66 8.79 8.80 8.62 8.62 8.55 8.43
pH 5.68 5.71 5.68 5.75 425 422 412 411
CL% 2567 2263 21.02 2063 2827 2777 2712 @ 2711
T, DMY% 3146 31.64 3240 3357 3193 3194 3249 3425
Ash% 1.16 1.14 1.08 1.04 1.13 1.12 1.07 1.13
CP% 2055 2130 2024 2047 19.64 1894  18.21 21.53
Fat% 8.58 8.59 8.53 8.51 8.50 8.52 8.48 8.27
pH 4.79 4.76 4.55 4.51 418 4.16 4.09 4.09
CL% 2719 2535 2553 2335 2719 2700 27.02 @ 26.66
Ts DM% 3165 3172 3197 3343 3242 3351 33.55 33.76
Ash% 1.18 1.11 1.08 1.07 1.05 1.05 1.07 1.11
CP% 1455 2111 2062 2045 1987  19.21 19.02 2148
Fat% 8.57 8.48 8.54 8.52 8.44 8.56 8.53 8.28
pH 4.86 4.71 471 4.65 418 415 4.09 4.10
CL% 2717  27.00 2549 2312 26.62 26.64 26.32 26.18
T4 DM% 3184 3147 3252 3344 3375 3387  33.86 33.83
Ash% 117 1.14 1.03 1.04 1.10 1.08 1.06 1.07
CP% 2013 2095 2333 2037  20.01 1959 1950  21.37
Fat% 8.55 8.52 8.49 8.44 8.36 8.52 8.41 8.26
pH 481 4.75 5.52 4.98 4.05 4.05 4.04 4.03
CL% 2716 2706 2664 28.04  23.63 28.75 28.66 25.10

T1=0% salt; T> = 1.5% salt concentration; T3 = 3% salt concentration; T4 = 5% salt concentration and CL
= Cooking loss

Sensory evaluation

Table 2 shows the result of sensory evaluation of beef meatball. Fresh meatball samples
were analyzed for their color, tenderness, juiciness, flavor, texture, coarseness, hardness,
saltiness taste and overall impression by 5 panelists familiar with meatball evaluation.
Panelists were selected among teachers. Sensory evaluation was carried out in individual
boothsunder controlled conditions of light, temperature, and humidity. Prior to sample
evaluation, all panelists participated in orientation sessions to familiarize with the scale
attributes (off-odor, freshness, overall, and so on) of fresh meatball using an intensity scale.
Sensory qualities of the samples were evaluated using a 5-point scoring method. Sensory
scores were 5 for excellent, 4 for very good,3 for good, 2 for fair, and 1 for poor. All samples
were served in the petri dishes and were returned for further chemical analysis. Sensory
evaluation was accomplished at day 0.



143

Tanny et al.

{ooroed) Apueanmuss aprp spdissiadns p=mmp
[IM UEatT SUTARY UNIN[O SUIES UMM UOTRIUEIuND I[8s &0 = ¥ PUP UOeIUa0uod j[Es %0 =& USHEQUaNIoD J[Es %0 T = L1 37 %0 =01

OT0F08T  TTOF0F0 TTOFp0FT  OTOFe08E TTOFq09E 000F00T O00Fp00T 000 +4q07°E LT +qlee FL
CTO0=q00E  TT0%a0FT ITO0FA0FT  CTOFa00C ET0Fe=lfT OTO=q08% OTQFA00F 00 Fadog CT0 F=00F kY,
0T0Fe08% ITO0Z«00F TT0Fa0FF OTOF00F OTO¥e08F OTOFe08F 00D FaD)F TT0 F00F BT 0Fa0TE LL
OT0Fe0T0  OUOFO00D  OT0OZedT€  TTOF409E  OT'DFeed0F TTOZ400C  TOOF009F 010 F087F LT Fa0FE 'L
womssadum BSE] SSANTITALY 10700 Jo

[[EIBA0 SERINES | /SSRUpIRY | SSeuESIROT BINS]L 10aRg ssaumm| SEAILIAPUA T Lpqeydeany

[TeqIEaUT [9a4 Jo WOTENEAS L105U8S U0 Sa)ngInyy 7 (e



Salt and storage time meatball

144

(T00=d) 38T % T 3¢ presynrdts - ApuesgmiSs Binp Wonos swmes Unpla sjdussadns
PISIEID YA WESpY JUEITUSIS Wor] = g (UONEQUANI0D I[Es %L = F1 PUF UOHEQUaiIoD I[85 %E = 5] JUoNenuamIos 10es %o = S0 3es %0 ="1

AAT'ET QO°g8T 8T PEQ'ET PECOT ' 8T Lt vO0N LT vOT' LT L
q8T 0 ZE0L Fooz aCog E0TT LT EC FbF S0 L1 s LT £L
qeQroT ol 00 £ BT LT L L qtg’ ECCT qEL"CT L] B L
®E fITLD LTLE LLULE LTty LRl =t e 00T ZO'TT *EOTT AOET 'L g
e0F T F LIF = 2o wBOF LT ELF aIgF i 8
oT'F 60F FETF 1BTF = E0rg =0T _LLF aTLF Q95 i
al'F 0T STF $BTF qrilC alE'F ACEF 9BLF qGlF iL
®% ITF I Ll T L0 F L e Lot »39°5 wllE 095 L ud
908 I#8 TER 058 188 ] Q0T g TC'E £y L
qBC'E ECB ocg FFFB 6a'e qCE'8 +F5'8 8%'8 il £L
LA B¥ B o8B qllEE 88 ql€8 wLE'8 a1 g3 iL
®% 58 CoR oe LTkt ] e =053°B 08 Q0B 0e'g 1L eiEd
T I =056T »B5°6T o I0°0T ) i i 80T »ECEC Se0c ETOE L
2 qe°aT qeTT 0T 80T wFr [T EF 0T 00T ITTC CEFI £L
qE8°TE qTL BT qFE 8T el L8 TE W F 0T SFC 0T 0ETC CE0E L
®E wB0ET 4ET°8T qS5°8T 90T LIk e LI e FBF 1T £OTT TETL L Sad 2
20T onT BO'T A0T'T qE0°T FOT 0T FI'T AT'T L
IT'T 20T Co'T FE0°T AE0°T 20T 80T IT'T 8T'T £L
ETT 0T TI'T *ET'T LT FOT 80°T FIT oT'T L
SM FTT IT'T TI'T "1 LT'T S 0T S0'T 0Tt FI'T iL el
E8EE Lt wiBEE w0 0oree FFEE TETE LFTE FEIE L
0. gE qELEE aTEETD I 9EIE EFEE LB'TE cLTE Co'TE tL
[Tl 4 BT TE FOTE G TE 80°1E LETEE 0¥ TE POTE OF1E L es
%% PO LE reE LT reETE PBLTE CE'TE =t 6E€e o0zEe EOTE LETE IL oo Ba
5 ) ) ) ) AEqQ =z
& | sieqgpo | sfegoe | sdegpe | sieg el ysaig Z sAel 1z | sdeasT | sdma s
M_..u_ .H.h apdumes apdimes
i ajdumes wazoig G pajeafigay saig WBUGERI] | SISUTEIE]

WOTEIEENIes I[85 uo (3) 5507 Sun{eon pur d wonrsoduros syewmord jo joage wonoeIa g S[qEL



Tanny et al. 145

Table 4. Interaction effect of proximate composition, pH and cooking loss (CL) of fresh and
refrigerated sausage on storage time

Parameters | Duration Ty Treatment Sig.
(days) T, | T3 | Ty Level
DM % 0 31.57¢ 31.46¢ 31.65° 31.84¢ *
7 31.63¢ 31.64¢ 31.72b 31.47¢
14 32.00v 32.40b 31.97ab 32.52b
21 33.5% 33.57a 33.43a 33.44a
Ash% 0 1.14= 1.16a 1.18 1.172 *
7 1.100 1.14p 1.110 1.140
14 1.05¢ 1.08¢ 1.08¢ 1.03¢
21 1.03¢ 1.04¢ 1.07¢ 1.04¢
CP% 0 2231 20.55b 14.55 20.13p *
7 21.63 21.302 21.11 20.954b
14 21.48 20.24¢ 20.62 23.33a
21 21.44 20.47v 20.45 20.37b
Fat% 0 8.90a 8.58b 8.57 8.55 *
7 8.66¢ 8.59a 8.48 8.52
14 8.79v 8.53¢ 8.54 8.49
21 8.80p 8.51¢ 8.52 8.44
pH 0 5.69ab 4.79a 4.862 4.81b *
7 5.71ab 4.76a 4.71ab 4.75b
14 5.68b 4.55b 4.71ab 5.25a
21 5.75a 4.51b 4.65> 4.98ab
CL% 0 25.672 27.19a 27.17a 27.16b **
7 22.63b 25.35b 27.00ab 27.06be
14 21.02¢ 25.53ab 25.49v 26.64¢
21 20.63d 23.35¢ 23.12¢ 28.04a

T1 = 0% salt; T» = 1.5% salt concentration; Tz = 3% salt concentration and T4 = 5% salt concentration;
Mean with different superscripts within same column differ significantly; Significant at 1% level
(P<0.01)

Interaction effects

Interaction effects of proximate composition, pH and cooking loss of meatball on storage
time and salt concentration was shown in Table 3, 4 and 5. There were little changes of dry
matter content during storage time. DM content increased with the increase of storage time
and salt concentration in all samples and differed significantly (P<0.01) among the
parameters. Ash value increased with the increase of storage time salt concentration in all
samples and differed significantly (P<0.01) among the parameters. The CP content
decreased due to loss of protein during storage time in those samples might be related with
the loss of sarcoplasmic protein, osmosis and poor water holding capacity and differed
significantly (P<0.01) among the parameters. Fat value of meatball decreased with the
advances of storage time, temperature and salt concentration and differed significantly
(P<0.01) among the parameters. pH value of beef meatball decreased with the advances of
storage time and decreased with the increase of temperature and salt concentration and
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differed significantly (P<0.01) among the parameters. Cooking loss of beef meatball
decreased with the advances of salt concentration but increased with the advances of
storage time and temperature and differed significantly (P<0.01) among the parameters.

Table 5. Interaction effect of proximate composition, pH and cooking loss (CL) of fresh and
frozen sausage on storage time

Parameters Storage time Treatment Sig. Level
(Days) T T | T
DM% on 0 31.35d 31.68 32.36 33.60¢ *
storage time 15 31.78¢ 31.93 3242 33.750
30 31.86¢ 31.94 33.51 33.872
45 32.33b 32.49 33.55 33.862
60 32.54a 34.25 33.76 33.83ab
Ash% 0 1.15 1.15 1.05 1.05 NS
15 1.16 1.13 1.05 1.10
30 1.12 1.12 1.05 1.08
45 1.11 1.07 1.07 1.06
60 1.14 1.13 1.11 1.07
CP% 0 22.32b 21.87a 21.442 21.21a **
15 19.52¢ 19.64¢ 19.87v 20.01b
30 18.854 18.944 19.21¢ 19.59¢
45 18.13¢ 18.21¢ 19.024 19.50¢
60 23.08a 21.53p 21.48a 21.37a
Fat% 0 8.92a 8.87a 8.89a 8.81a **
15 8.62b 8.500 8.44¢ 8.36¢
30 8.62b 8.52b 8.560 8.52b
45 8.55b 8.48b 8.53b 8.41be
60 8.43¢ 8.27¢ 8.284 8.26¢
pH 0 5.84a 5.76a 5.652 5.63a *
15 4.25b 4.18p 4.18p 4.05b
30 4.22bc 4.16be 4.15b 4.05b
45 4.12¢d 4.09¢ 4.09v 4.04b
60 4114 4.09¢ 4.10p 4.03b
CL% 0 25.674 22.634d 21.034 20.654 *
15 28.27a 27.192 26.62a 23.63¢
30 27.77v 27.00p 26.642 28.752
45 27.12¢ 27.02b 26.32b 28.662b
60 27.11¢ 26.66¢ 26.18¢ 25.10p

T1=0% salt; T» = 1.5% salt concentration; T3 = 3% salt concentration and T, = 5% salt concentration; NS
= Non significant; Mean with different superscripts within same column differ significantly;
Significant at 1% level (P<0.01)
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