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ARTICLE INFO ABSTRACT

Avrticle History: The present study investigated the chemical composition, nutritional
Received: June 26, 2020  value, safety, and acceptability of fresh and dried spider conch (L. lambis)
Accepted: Aug. 29,2020 meats collected from the Red Sea Coast, Egypt. The results indicated that
Online: Sept. 6, 2020 both fresh and dried conch samples are considered good protein sources
with up to 55% on dry wt. basis. The protein contained both essential and

non-essential amino acids especially glutamic acid, aspartic acid, arginine,
leucine, and lysine and had an acceptable calculated protein efficiency ratio
(C-PER) (1.7 — 2.05) and computed biological value (C-BV) (77.24 —
77.42). The concentrations of Na (20898.33 and 14234 mg/kg), K (10098.33
and 6530.67 mg/kg), Ca (6000 and 6200 mg/kg) and P (4005 and 3600
mg/kg), in both types of fresh and dry conch meat, covered their daily level
intakes of man. In contrast, both types of meat are considered free from Co
(<0.001mg /kg) and the dry samples had Pb (0.94 mg /kg) which is less than
its maximum permissible limits (2 mg /kg; FAO/ WHO, 1989). Qil of fresh
and dried conch meats (3.85% and 3.77% on dry wt. basis, respectively),
were rich in unsaturated fatty acids (USFASs) particularly omega-3 ones and
with a ©°: © ratio of 2.08:1 and 1.46:1, respectively. Both types of conch
meats were nearly free from Staphylococcus aureus and Vibrio spp, with a
total aerobic bacteria count (APC) less than 10° and 10°, respectively, the
ICMSF (2002) upper acceptable limits for fish and dry fish in addition to
low molds and yeasts count. The sensory panelists rated the overall
acceptability of the dried conch meat to be fair to good.
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INTRODUCTION

Interest in marine mollusks consumption has increased in coastal areas as a good
source of protein, minerals, and vitamins (Periyasamy et al., 2011). Mollusks are an
invertebrate with soft bodies. Mollusks meat composition and safety are affected by
several factors such as species, sex, maturity, feeding regime, and seasonal conditions
(Periyasamy, et al., 2011). It includes bivalves, cephalopods, and gastropods group
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(Ponder and Lindberg; 2008). Some species of gastropods such as conch, abalone,
limpets and whelks are used as food (Vazhiyil and Kumarapanicker; 2017). Blanco
and Montero (1992) found that moisture; protein and ash contents in Strombus galeatus
meat collected from the Pacific coast of Costa Rica were 72, 23 and 3%, respectively.
Other chemical compounds (fat, crude fiber and carbohydrates) were low. Therefore, the
caloric value of this meat was low and ranged from 126.5 and 129 kcal/100g meat.
According to Jiménez-Arce (1993) the mean values of moisture, protein, fat,
carbohydrates, fiber, and ash in the meat of Strombus gracilior collected from Playa
Panama, varied from 70.9 to 72.6; 19.09 to 26.89; 0.91 to 0.94; 1.35 t01.85; 0.0 to 0.44;
and 2.30 to 3.71%, respectively depending on its size and sex. Meat of the harvested
strawberry conch (Strombus luhuanus) and spider conch (Lambis lambis) from Maluka
Province, Indonesia, composed of 72.52 to 73.42 and 77.20 to 77.90% moisture; 17.45 to
17.94 and 15.52 to 16.97% protein; 1.25 to 1.41 and 1.23 to 1.29% fat, 4.57 to 4.65 and
2.84 to 1.68% ash; and 4.21 to 4.58 and 2.16 to 3.21% carbohydrate, respectively.
Leiwakabessy and Lewerissa (2017) found that fifteen amino acids were identified in
the meat protein of both conchs; nine of them were essential amino acids. Glutamic acid
was the main amino acid in the meat of spider conch, and histidine was the lowest in
strawberry one. Results of Fenglei et al., (2017) showed that marine snail (Rapana
venosa) edible meat contained a considerable level of eicosapentaenoic acid (C20:5) and
docosahexaenoic acid (C22:6) omega-3- fatty acids. Ash of Costa Rica Strombus
galeatus meat composed of the following range of phosphorus (P), calcium (Ca),
potassium (K), sodium (Na), magnesium (Mg), iron (Fe), zinc (Zn), and copper (Cu)
were: 403.0-465; 233.5-315.7; 89.7-315.0; 122.3-145.5; 217.5-266.3; 1.5-5.3; 2.0-8.7;
and 0.2-0.5 mg /100g, respectively. Both lead (Pb) and cadmium (Cd) as contaminant
heavy metals were also detected in the range of 0.19-0.21 and 0.046-0.062 mg/kg,
respectively (Blanco and Montero; 1992). The range of Na and K in Strombus gracilior
meat from Playa Panama was 1440.88- 1376.97 and 1898.33- 2393.09 /g, respectively
while Cu, Mg, and Fe were found in lower values compared with Na and K (Jiménez-
Arce, 1993).

Detection of pathogens in the meat of conch is important from the safety
viewpoint. Levine and Griffin (1993), and Lai (2001) isolated Vibrio fluvialis,
Pseudomonas maltophilia, Enterobacter sakazakii, and Klebsiella pneumonia from conch
meat as pathogens of public health concern. Steaming was acceptable postharvest
handling process for eliminating the microbiological load of mussels to undetected level
and reduced V. alginolyticus count to less than 1 Log CFU/g estimated (Ahmed and
Amin, 2018).

As in many coastal regions around the world, increasing human activities can
affect the safety of seafood products. Preservation by proper drying and dry salting as
practiced widely through the world improved the microbiological quality of the product,
and inhibited the growth of food-borne pathogens beside it decreases some heavy metals
due to salting out (Amin et al., 2018).

People in the coastal along the red sea in Egypt are largely consumed marine mollusks,
particularly spider conch (Lambis lambis) meat either in fresh or dried forms (EI-Naggar,
2019). The latter form is locally known as Srombaa. Limited knowledge is available
about the composition, production, and safety of this product. Therefore, this study was
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designed to assess chemical composition, nutritional value, safety, and acceptability for
both fresh and dried spider conch (L. lambis) meat.

MATERIALS AND METHODS

Materials, sample collection and preparation:

Nearly twenty five kilograms of both live mollusks and sun dried meat of spider
conch (L. lambis) were collected from EI-Quseir city; on the Egyptian red sea coast
during the summer season of 2019. Fresh mollusks, with total weight range from 600 to
800g, were kept on ice in insulated boxes during transport to the laboratory. After sorting,
the internal body was removed from its shell by boiling in hot water at 98°C for 3 to 5
minutes. The claw (both viscera and the operculum) was separated out from their bodies
to get the edible meat, foot, and adductor muscle. The obtained fresh edible meat, weight
range from 65 to 110g, was cleaned several times with potable water to remove pigments
and foreign impurities, then minced, packaged in clean glass jars and stored at -18°C until
analysis. The dried spider conch meats, each one with weight range from 20 to 30g, were
finely ground then packed and stored as mentioned above for further analysis.

Methods:

Chemical analysis:-

Moisture, crude protein, and ash contents of fresh and dried spider conch (L. lambis)
meats were determined according to AOAC (2000). Sodium chloride content was
determined by silver nitrate method (AOAC, 2000). Fat content was determined
according to Bligh et al.,, (1959) using chloroform: methanol (2:1 v/v) mixture.
Carbohydrate content was calculated by difference. The pH value was measured after
mixing 10 g meat sample with 100 ml of distilled water using a calibrated pH meter
(HANNA PH211 pH meter, HANNA Instruments, USA).

Method of Pauwels et al., (1992) was followed to prepare ash samples to
determine some minerals and heavy metals using nitric acid, perchloric acid, and
deionized water. The Na, Ca, K, Fe, Zn, Cu, Co, As and Pb contents of digested ash
samples were quantified by Inductively Coupled Plasma Mass Spectrometry (ICP-MS)
(AOAC, 2012). Meanwhile, P content was colorimetrically determined according to
Murphy and Rilley (1962).

Amino acids profile was identified as mentioned by Mohanty, et al., (2012), after
acid hydrolysis of protein with 6N HCI at 110°C for 24 h. The obtained hydrolyzate was
neutralized with 6N NaOH, and was derivatized using a kit (AccQ-Fluor Reagent,
WATO052880, Waters). Thereafter, the hydrolysates were injected in High-Performance
Liquid Chromatography (HPLC, 1525, Water) equipped with a C;sRP column and a
fluorescence detector (2475, Waters). The identification and quantification of the amino
acids were carried out by comparing with the retention times and peak areas of amino
acid standards (WAT088122, Waters).

Fatty acids profile was determined after esterifying the extracted fat to methyl
esters of fatty acids as described in AOAC (2000), then fatty acids were identified and
quantified using Gas Chromatography (Hewlett Packard model 5890) equipped with FID
detector according to AOAC (2000). The detector temperature was held at 300°C, and
the flame was maintained with 30 mL/min H; and 300 mL/min air. Helium was used as
the detector auxiliary gas at a flow of 30 mL/min.
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Nutritional value:-

The caloric value of meat of both fresh and dried spider conch (L. lambis) was
calculated from the obtained results of their proximate composition using the following
formula as reported by Falch et al., (2010).

[Caloric value (kcal/100g) = (lipidx9) + (proteinx4) + (carbohydratex4)]

Both Protein Efficiency Ratio (C-PER) and Biological Value (C-BV) were
computed as mentioned in FAO/WHO (1985). The three following equations were used
to calculte C-PER;

PERA=-0.684 + 0.456 Leucine —0.047 Proline

PERg=-0.468 + 0.456 Leucine + 0.105 Tyrosine

PERc= -1.816 + 0.435 Methionine + 0.780 Leucine +0.211 Histidine — 0.944
Tyrosine
C-BV was estimated as the following:
C-BV=39.55 + (8.89 Lysine as g/100g protein)
Microbiological analysis:-

Fresh and dried spider conch (L. lambis) samples for such analysis were directly
transferred into sterile pouches, sealed, and stored in an insulated box containing ice
made of deionized sterile water. In the lab, the meat of fresh samples was separated from
the shells under aseptic conditions and homogenised at 2000 rpm for 2.5 minutes using a
sterile homogenizer (MPW 302, Universal Laboratory Aid, made in Poland), while the
dried samples were aseptically ground into powder using an electronic mixer. Five grams
of each type of representative samples were diluted with 45 ml 0.1% peptone water
(DM185D, MAST, UK) to prepare 10" dilution. Other serial dilutions were prepared
from 10" one.

The spread plate method (Buck, and Cleverdon, 1960) was used to enumerate
total bacterial count using Nutrient Agar (MPN, UK) and Staphylococcus aureus using
Mannitol Salt Agar medium (ICMSF, 2002). The plates were incubated at 35+2°C for 24
hours. Bacterial population numbers within 30 to 300 colonies were recorded as colony
forming units per gram of sample (CFU/q).

Isolation and counting of Vibrio spp. were performed by adding 5g of sample to a
sterile bag containing 45 ml of alkaline peptone water (APW lab M, UK) with pH 8.6 and
1% NaCl. After stomaching for 2 min, the bag was incubated for 6-8 hours at 35+2°C
(FDA, 2001). Then culture was spread into thiosulphate-citrate-bile salts-sucrose (TCBS
Lab M, UK) agar plates with 1%NaCl and incubated for 24 h at 35+2°C (FDA, 2001) and
record as CFU/qg.

Potato Dextrose Agar (lab M, UK) medium was used for the enumeration of
yeasts and molds. Plates containing 10-150 colonies were counted after incubation at 35
+ 2°C for 3-5 days and recorded as CFU/qg.

Sensory evaluation

Twenty trained panelists (Fish Processing and Technology Department of Faculty
of Fish Resources Suez Univ., Egypt) evaluated appearance, odor, flavor, texture, color,
taste and overall acceptability of dried meats, a form which is consumed, of spider conch
(L. lambis) using a 9-point hedonic scale, whereas a rating of 9 for extremely good, and 1
means extremely poor (Amerine et al. 1965). The mean value of each criterion was
expressed of sensory attributes score.
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Statistics Analysis:

The t-test analysis and Standard deviation were performed to estimate the amount
of variation of a set of values, using IBM SPSS Statistics version 22. All data represent
the mean of three replicate experiments (n = 3).

RESULTS AND DISCUSSION

1. Proximate composition, Minerals:

Results in the Table (1) revealed that moisture was the major component of fresh
spider conch (L. lambis) meat followed by protein, oil, carbohydrates, and ash. This is
corresponds somewhat to what Leiwakabessy and Lewerissa (2017) found that
moisture (77.55%) was the highest components of fresh spider conch (L. lambis) meat
collected from Maluku Province, Indonesia, then protein, carbohydrates, ash, and oil
respectively. According to Periyasamy et al., (2011) the chemical composition of
mollusks edible parts was influenced by many factors such as seasonal conditions,
maturity, and feed.

Table (1): Proximate composition, some minerals, and heavy metals in fresh and dried
spider conch (L. lambis) meats.

Component Sp::drigrformh (L.[I)zirir;gls) MPL of some metals
Moisture% 79.240.30* | 10.83+0.14° | ...
Proximate composition% on dry weight basic
Crude protein(N,x6.25) | 56.05+0.21 b 167.96+0.29% | ...
Crude oil 3.85+0.12 3.77£0.16 | ...
Crude ash 9.86+0.15° | 12.02+0.16%| ...
Carbohydrates 30.24+0.06 * | 16.25+0.6° | ...
Macro Minerals(mg/kg)
Na 20898.33 14234 | ..
K 10098.33 6530.67 | = .........
Ca 6000 6200 | ...
P 4005 3600 | ...
Micro Minerals(mg/kg)
Fe 93.7 52.09 100
Zn 15.43 38.37 100
Cu 15.50 7.20 30
Heavy metals (mg/kg)
Pb 13.4 0.96 2
Co <0.001 <0.001 | ...
As 46.70 19.00 1

2D etters denote significant difference (P<0.05 Paired t test)

MPL: Maximum Permissible Limits in shellfish muscle (mg/Kg on dry weight basis)
according to international standards (FAO, 1983; FAO/WHO limit, 1989 and WHO,
1989, Mokhtar et al., 2009).
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Through the determined minerals, Na was detected in the highest concentration
followed by K, Ca, P, Fe, Zn, and Cu respectively in the ash of the spider conch (L.
lambis) fresh meat, (Table, 1). The presence and concentration of such minerals in such
meat depend on the feeding system, environmental condition and pollution, as well as the
collection medium (Younis, 2019; Saleh et al., 2019). Jane et al., (1983) stated that the
presence of Fe in spider conch meat may be due to presence of sediment particles in its
guts. Results of Jiménez-Arce, (1993) indicated that flesh of Strombus gracilior from
Playa Panama contained high values of Na (1376.97-1440.88 mg/kg), and K (1898.33-
2393.09 mg/kq), but very low level of Cu and Fe.

As shown in Table (1) dried spider conch (L. lambis) meat had low moisture
content and oil level. This means that most of the water in fresh spider conch meat
existed in free form and easily evaporated during drying process. Also, most of the oil of
this meat is found in unsaturated structure and easily hydrolyzed by oxidation during
drying. Decline of moisture content led to an apparent rise in protein (21.25%), and ash
(21.91%) and high reduction in carbohydrates (46.26%) respectively in spider conch
dried meat.

Washing of the edible meat of spider conch (L. lambis) after separating from the
shell before drying and the presence of the most of minerals in this meat in water soluble
salts form may be caused the high reduction in its content of Na (32%), K (35%), P
(10%), Fe (44.4%) and Cu (53.5%). On the contrary, an increase in levels of Ca (3.3%)
and Zn (148.6%) were appeared in dried meat. This indicates that such minerals may be
present in water-insoluble and complicated forms (Younis et al, 2019). Fikry (1996)
stated that Zn concentration in conch tissues is higher than in shell due to its necessity for
the biological reaction. It mainly precipitates with calcium carbonate to form zinc
carbonate. Mansour et al., (2005) mentioned that Zn, Cu, and Fe are essential as
cofactors in the metabolic process of the soft bodies of gastropods.

2. Amino acids profile

King et al., (1990) stated that protein quality of food is usually evaluated by its
amino acid. Table (2) presented the amino acids profile of fresh and dried spider conch
(L. lambis) meats. Protein of both conch meat composed of the same 17 amino acids,
seven of them were non-essential amino acids. These acids can be arranged depending on
their concentration in the following decreasing order, glutamic, aspartic, arginine,
leucine, glycine, alanine, lysine, valine, threonine, proline, serine, isoleucine, tyrosine,
phenylalanine, methionine, cysteine and histidine respectively. Slight losses in values of
some amino acids such as tyrosine, proline, methionine and cysteine were found in
protein of dried conch meat comparing with fresh one. In general, results in this table
were resemble with these reported by Leiwakabessy and Lewerissa (2017) for amino
acids pattern of fresh edible part of L. lambis conch collected from Maluku Province,
Indonesia.
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Table (2): Amino acids (g/100g protein) and nutritional value (Kcal/100g) of fresh and
dried spider conch (L. lambis) meat protein.

Spider conch (L. lambis) Amino acids FAO/
Component . WHO Provisional
Fresh Dried Pattern”
1- Amino acid (g/100g
protein)
a) Essential amino acids

Threonine (THR) 2.91 (72.75%) | 2.70 (67.5%) 4
Valine (VAL) 3.05 (61.25%) | 2.99 (60.04%) 4.98
Isoleucine (ILE) 2.33 (69%) 2.32 (69%) 1
Leucine (LEU) 5.26 5.27

Phenylalanine (PHE) | 2.03 (71.33%) | 1.99 (65.17%) 6
Tyrosine (TYR) 2.25 1.92

Histidine (HIS) 0.73 0.73

Lysine (LYS) 4.24 (78.52%) | 4.26 (78.89%) 5.4
Methionine (MET) 1.63 (70.74%) | 1.59 (63.64%) 357
Cysteine (CYS) 0.86 0.65 '

b) Non-essential amino
acids

Arginine (ARG) 6.31 6.25
Aspartic (ASP) 6.53 6.54

Serine (SER) 2.84 2.73

Glutamic (GLU) 11.15 11.14

Glycine (GLY) 5.24 5.28
Alanine (ALA) 5.06 4.98

Proline (PRO) 2.88 2.14

Nutritional value

Caloric Value (Kcal/1009) 7 330.6
C-PER 2.05 1.70
C-BV 77.24 77.42

Tryptophn not determined
FAO/WHO/UNU (1985) Energy & protein requirement. Technical Report Series N0.724.
** C-PER Calculated Protein Efficiency Ratio

*** C-BV Computed Biological Value

3. Fatty acids profile:

As mentioned to data in Table (3) unsaturated fatty acids represented 70% and
47% of the oils of spider conch (L. lambis) fresh and dried meat respectively. Ease of
oxidation of such fatty acids maybe was behind its reduction in dried meat. Arachidonic
acid C20:4 was the main fatty acids in oil of spider conch fresh meat followed by
Palmitic acid C16:0, Docosapentatenoic acid (DPA) C22:5, Docosatetraenoic acid C22:4,
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Eicosaenoic acid C20:1, Arachidic acid C20:0, Docasadienoic acid C22:2, Oleic acid
C18:1, Linoleic acid C18:2, Myristic acid C14:0, Eicosapentaenoic acid (EPA) C20:5,
Linolenic acid C18:3 and Palmitoleic acid C16:1 respectively. This sequence was
changed in dried meat to Palmitic acid C16:0, Oleic acid C18:1, Arachidic acid C20:0,
Myristic acid C14:0, Arachidonic acid C20:4, Eicosaenoic acid C20:1,
Docosapentatenoic acid (DPA) C22:5, Docosatetraenoic acid C22:4, Linoleic acid C18:2,
Docasadienoic acid C22:2, Palmitoleic acid C16:1, Linolenic acid C18:3 and
Eicosapentaenoic acid (EPA) C20:5 respectively. An increase of saturated fatty acids and
high loss in unsaturated ones especially with high numbers of unsaturated bonds were
percept in dried meat. Such changes increased from the ratios of saturated to unsaturated
fatty acids (from 0.4 to 1.11) and lowered from omega-6 to omega-3 fatty acids (from
2.08 to 1.46) in oils due to the drying process. Fenglei et al., (2017) mentioned that
edible meat of Rapana venosa snail has high contents of omega-3 fatty acids, especially
eicosapentaenoic acid (EPA) (C20:5w®) and docosahexaenoic acid (DHA) (C22:6w°),
and low w6/w3 fatty acid ratio.

Table (3): Major fatty acids of fresh and dried spider conch (L. lambis) meat oil.

. Spider conch (L. lambis)
Fatty acids % Eresh | Dried
a) Saturated
Arachidonic acid (C14:0) 3.76 7.38
Palmitic acid (C16:0) 12.89 25.32
Arachidic acid (C20:0) 7.64 10.57
b) Unsaturated
Palmitoleic acid (C16:1) 1.38 2.24
Oleic acid (C18:1) 4.02 11.34
Linoleic acid (C18:2) 3.95 3.05
Linolenic acid (C18:3) 1.61 1.97
Eicosaenoic acid (C20:1) 7.65 541
Arachidonic acid (C20:4) 15.74 5.67
Eicosapentaenoic acid (EPA) (C20:5) V.4 A
Docasadienoic acid (C22:2) £,¢9 \AR
Docosatetraenoic acid C22:4 9.29 3.18
Docosapentatenoic acid (DPA) (C22:5) 10.07 3.33
c) Saturated to unsaturated FAs ratio 0.40 1.11
d) ©°: ®° ratio 2.08:1 1.46:1
4. Safety:

It was evaluated by determining some polluted heavy metals (Pb, Co, and As) and
some pathogenic bacteria, Vibrio spp. and Staphylocuccus aureus in addition to total
bacterial, molds and yeasts counts. Results in the Table (1) revealed that levels of both
Pb and As in spider conch (L. lambis) fresh meat were more than Maximum Permissible
Limit (MPL) (Mokhtar et al., 2009). Meanwhile, such meat can deem nearly free from
Co. As may be found in organic and/ or inorganic form. According to USEPA (2012)
inorganic As is toxic and may represent 2% of total As in conch tissue. Organic forms of
As especially arsenosugars, which observed in shellfish, are not known its possible
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toxicity. Dried spider conch (L. lambis) meat contained 7.2% of Pb level which found in
fresh meat. This caused decreasing in the Pb level of dried meat to less than its MPL. The
main source of Pb pollution of food is the gasoline fuel (Mansour et al., 2005). Also
40.68% of As level in fresh meat was detected in dried meat of this conch. This remain
part of As in dried conch meat is still higher than the MPL, Table (1).

Results in Table (4) observed that count of APC in fresh meat of spider conch
was less than 10° the acceptable limit for fresh as reported by ICMSF (2002).
Lakshmanan, (2005) stated that the upper acceptable limit of APC for spoilage of fresh
water and marine species is 10’. Also dried spider conch had less count of APC (1.2x10°
CFU/g) than that stated by ICMSF (1986) for dried fish, 10° CFU/g.

Table (4): Microbiological quality of fresh and dried spider conch (L. lambis) meat.

. . Spider conch (L. lambis)
Microbial count (CFU/qg) Fresh Dried
1. Total bacterial count 2.6x10° 1.2x10°
2. Staphylococcus aureus < 1 estimated < 1 estimated
3. Vibrio spp. < 1 estimated < 1 estimated
4. Molds and yeasts 3.2x10" 3x 10°

Both Vibrio spp. and staphylococcus aureus didn’t detect in both fresh and dried
meat of this conch, Table (4). This indicates a good microbial safety of these products
(Kim et al. 2017). Also, the molds and yeasts count was considered acceptable for fresh
meat (3.2x10* CFU/g) and low in dried one (3x 10 CFU/g) of spider conch. Increasing
of salt content and reduction in water activity, table (5), are mainly responsible for the
good microbiological quality of dried conch meat (Paludan-Mitiller et al.; 2002).

5. Nutritional value:

As previously mentioned above in Table (1), meats of both fresh and dried spider
conch (L. lambis) consider a good source of protein, oil, ash, carbohydrates, and macro
and micro minerals. The caloric value was 4.19 times higher in dried meat than fresh one,
Table (2). The low caloric value of the meat of such a product makes it more convenient
for overweight and obese people. Values of Na, K, Ca and P of the fresh and dried meat
of this conch provide their recommended nutritional requirements as reported by DA-CH
(2000), AFSSA (2001) and WHO (2004). Such minerals with Fe, Zn and Cu play an
essential role in regulating body functions and metabolic processes (FAO/WHO, 1989).

Protein of both these fresh and dried conch meats had 10 essential amino acids,
Table (2). Although, the levels of such acids were below those recommended in amino
acid pattern of FAO/WHO/UNU, (1985), the C-PER and C-BV of fresh and dried meat,
Table (2), consider acceptable comparing with cereal grains and legume seeds (FAO,
1968). C-BV value of these fresh and dried conch meats was much resembled to that of
casein protein (United States Dairy Export Council, 1999).

Oil in fresh meat of this conch was rich in omega-3 fatty acids especially C20:4,
C22:4, C22:5, and C20:1 and had a good ratio of omega-6: omega-3 (2.08: 1), Table (3).
In spite of the oxidation of unsaturated fatty acids in dried meat, it is still had 1.40: 1
omega-6 to omega-3 ratio, Table (3). In both conch meats, their omega-6: omega-3 ratio
agreed with that stated by Simopoulos (2002) (2-3: 1) for healthy fat recommended to
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protect and reduce the risks of cardiovascular, inflammatory, cancer and autoimmune
diseases.

6. Acceptability:

pH value, salt content and sensory properties of the dried spider conch (L. lambis)
meat (Srombaa) were illustrated in Table (5). The results in this table indicated that dried
conch meat (Srombaa) had high pH value, medium salt content, having dull appearance,
dark amber color, herbal odor, slightly high salty taste, tough and hard texture, and the
total acceptability of this product by panelists was ranged from fair to good.

Table (5): pH, Salt content and Sensory properties of dried spider conch (L. lambis)

meat.
Test Value
pH 8.24
Salt content 4.25
Appearance 6
Color 6
Odor 8
Taste 8
Texture 4
Total acceptability 6-7
CONCLUSION

According to the results of this study, the spider conch (L. lambis) fresh and/ or
dried meats are nutritious, safe and acceptable. The potential for using spider conch meat
in food processing will share in the production of protein sources for humans. Utilization
of the meat of this conch needs future studies to improve its sensory quality, reduce oil
oxidation and produce new edible products.
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