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ABSTRACT

The proximate, selected minerals, amino acid mpfiinctional properties and anti-nutrient
composition of edible frogRelophylax esculentus) were determined using standard analytical
methods. The crude protein was 31.17+1.36%, cadraly was found to be 29.02+1.16% while
the crude fibre was 11.71+0.22%. The crude fat ¥122+0.16%, ash content was 8.93+1.33%
and moisture was 3.49+0.56%. The abundance of alirdements found in the meat Bf
esculentus was found to be in the order: sodium > phospherp®tassium > calcium > zinc >
magnesium > copper > iron > manganese. The calordfiue was 506.17 kcal/100g while the
animal was also found to have reasonable amourgssantial amino acids: tryptophan (0.39),
lysine (7.62), arginine (6.13), histidine (2.13)teonine (3.94), valine (4.82), methionine (2.89),
leucine (7.22), isoleucine (3.83) and phenylalarfth&4) all expressed as percentage of protein.
Based on its anti-nutritional contenis,esculentus meat could be considered as a good, low cost
source of animal protein for man and his animdlsoluld also be a good source of calcium,
potassium and sodium.

Keywords: edible frog, functional properties, proximate lgse, amino acid profile

INTRODUCTION

Meat is important to human beings and could beiobtafrom various sources. It is very good
source of nutrients and vitamins to the body. Dwets high cost and some health problems
associated with red meagsearch is now focused on other alternativescespethe animals
which would help to take care of these health eingiés and would be cheaper and safer for
consumption [1].Since meats contain essential classes of food asicbharbohydrate, proteins,
fat, vitamins and minerals, they provide the nignial requirements of man in the appropriate
guantities [2]. The provision of these nutritiorettities becomes a major problem in most
developing countries such as Nigeria leading toeandr malnutrition. In a view to reduceich
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menacein Nigeria some lesser known animals which cawveses food arestudiedfor their
nutritive and non-nutritive values for human congtion. One class of such known animals that
could be considered for this purpose is the amphifs].

Pelophylax esculentus (edible frog), formally known aRana esculentus is considered to be of

good nutritional value [4]. It is a widespread matithybrid that is produced as an offspring of
the parent specidd. lessonae andP. ridibundus [5]. This frog is the fertile hybrid of the Pool
Frog Pelophylax lessonae) and the Marsh FrogP€ophylax ridibundus). It belongs to the
kingdom: animalia, phylum: chordate, class: amjgimporde: anuran, family: ranida, genus:
pelophylax and species: P. lessonae and P. ridib[5jdThe aim of this study was to determine
the proximate, mineral, functional properties, amtiritional factors and amino acid profile of
Pelophylax esculentus in order to establish the safety or otherwisdtonsumption by humans.

3.0 MATERIAL AND METHODS

The sampleRelophylax escuslentus) used in the course of this work was obtained24" May,
2013 from Hanya Gwari Bosso around F. U. T environmenMinna, Niger State. Samples
were randomly collected and mixed to obtain a caiipsample of the animals.

3.4 Sample preparation and treatment

The sampleswere cut opened(flesh, skin and bone$ and dried in an air oven at 80 for 10
hours for proper removal of moistur€he fleshy parts of the samples were scrapped wsing
clean laboratory stainless steel knife, dried agad milled. This was kept in an air tight
polythene bag and stored in a desiccator prioutihér analysis.

3.5METHODS
3.5.1 Proximate Analysis

The standard analytical procedures for food ansiysare adopted for the determination of the
moisture content, crude protein, crude fibre, patage lipids, carbohydrate, ash and calorific

value.

Moisture Content

Two grammes of the sample were put into the crasibiried in an oven at 105°C overnight.
The dried sample was cooled in a desiccator fom8tfutes and weighed to a constant weight.
The percentage loss in weight was expressed asmiage moisture content on dry weight basis

[6]. This was repeated three times to obtain taik values.

Ash Content
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From the dried and ground sample, 2.00g was taketniplicates and placed in pre-weighed
crucibles and ashed in a muffle furnace at 600¢@ foours. The hot crucibles were cooled in a

desiccator and weighed. The percentage residughiveias expressed as ash content [6].

Crude Lipid Content

From the pulverized sample, 2.00g was used forraétéeng the crude lipid by extractinghe
lipid from it for 5 hours with(60-80C) petroleum ether in a soxhlet extractor [6]. Tdpte
samples were extracted to obtain triplicate vathaswere later averaged.

Protein Determination

Total protein was determined by the Kjedahl meth@d. g of the sample was weighed in
triplicate into a filter paper and put into a Kjétldlask, 8-10 cm of concentrated 80, were
added and then digested in a fume cupboard urilstitution became colourless. Distillation
was carried out with about 10 &mf 40% NaOH solution. The condenser tip was dipipénl a
conical flask containing 5 chof 4% boric acid in a mixed indicator till the macid solution
turned green. Titration was done in the receivasklwith 0.01 M HCI until the solution turned
red [6].

Crude Fibre Content
From the pounded sample, 2.00 g were used indaas for estimating the crude fibre by acid
and alkaline digestion methods using 20966, and 20% NaOH solutions [6].

Carbohydrate Determination

The carbohydrate content was calculaising the following formula

Available carbohydrate (%), = 100 — [protein (Y%Mbisture (%) + Ash (%) + Fibre (%) +
Crude Fat (%)].

Caloric Value
The caloric value was calculated in kilocalories p@0 g (kcal/100gpy multiplying the crude

fat, protein and carbohydrate values by Atwatetdiacof 37, 17 and 17 respectively.
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Minerals analysis

Sodium and potassium were determined using Galtepk&lame analyzer, while calcium,
magnesiumiron, manganese, zinc and copper were determisied) Buch Model 205 atomic
absorption spectrophotometer. Phosphorus level aetermined using the phosphovanado
molybdate colorimetric technique on JENWAY 6100 &pmphotometer [7].

Amino acid contents

From the ground sample, 0.50 g was defatted wikbroform and methanol mixture in a ratio of
1:1. Then, 0.25 g of the defatted sample was potanglass ampoule, 7 &mf 6 M HCI was
added and oxygen expelled by passing nitrogenthoampoule. This was put in the oven at
105°C for 22 h, allowed to cool and filtered. The filte was then evaporated to dryness €40
under vacuum in a rotary evaporator. The residug dissolved with 5crhacetate buffer (pH
2.0) and loaded into the amino acid analyzer aedstimples were determined by ion exchange
chromatographic (IEC) method using the Technicomu$etial Multi-sample Amino acid

Analyzer (Technicon Instruments Corporation, Newky¢8].

Functional Properties

The standard analytical procedures for food ansilysre used for the determination of bulk
density, gelation capacity, water/oil absorptiopaty, wettability, gelatinization temperature,
viscosity and pH determination were carried oungghe methods of AOAC [6] while foam

capacity and stability wereéeterminedusing the methods as described by Abbey and 18eh [

The emulsification capacity was determined by tle¢hod of Padmashrekal., [10].

Anti-nutritional Properties
Oxalate:A modification of the titrimetric method of Day arndhderwood[7] was used in the

determination of oxalate in the frog meat samplieghis method, 75 cfhof 1.5M HSO, was
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added to 1 g of the ground samples and the solutas carefully stirred intermittently with a
magnetic stirrer for 60 minutes and filtered usilgatman No 1 filter paper after which 25%tm
of the filtrate was collected and titrated against (99C) 0.1M KMnQ, solution until a faint
pink colour that persisted for 30 seconds appeaf&ts was repeated twice more and the
concentration of oxalate in each sample was oldawen the calculation:

1cnt of 0.1M KMnO, = 0.006303g Oxalate.

Alkaloids

The quantitative determination of alkaloids wagiedrout by the alkaline precipitation through
gravimetric method described by Day and UnderwiogddTwo grammes (2.00g) of the sample
was soaked in 20chof 10% ethanolic acetic acid. The mixture wasvadld to stand for 4 hr at
room temperature. Thereafter, the mixture wasréttehrough Whatman filter paper no. 40. The
filtrate (extract) was concentrated by evaporativer a steam bath to Yith of its original volume.
For the alkaloids to be precipitated, concentrateunonia solution was added in drops to the
extract until it was in excess. The resulting adk@lprecipitate was recovered by filtration using
a previously weighed filter paper. After filtratiothe precipitate was washed with 1% ammonia
solution and dried in the oven at’60for 30min, cooled in a desiccator and reweighite
experiment was repeated two more times and thegeevas taken. The weight of alkaloids was
determined by difference and expressed as a pagewof the weight of the sample analysed as

shown.

W27 W1 100

% Alkaloids = —————
wt of sample

Where; w = weight of filter paper and xw= weight of paper + alkaloid precipitated

Tannins
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0.2 g of sample was measured into a 50beaker. 20 cthof 50% methanol was added and
covered with paraffin and placed in a water batfi7aBdC for 1 hr. It was shaken thoroughly to
ensure a uniform mixture. The extract was quargiafiltered into a 100 cfhvolumetric flask
using a double layered Whatman No.41 filter pap@rcnt of water was added followed by 2.5
cm® of Folin-Denis reagent and 10 trof NaCO, This was then thoroughlmixed and the
mixture was made up to mark with distilled wated adlowed to stand for 20 minutes for the
development of a bluish-green colour. The absorsuwot the tannic acid standard solutions as
well as samples were read after colour developmera UV-spectrophotometer model 752 at a
wavelength of 760 nnj8].

Saponin

0.5 g of the sample was added to 20 e1MHCI and was boiled for 4h. After cooling it
filtered and 50 crhof petroleum ether was added to the filtrate #@mckther layer evaporated to
dryness. 5 crhof acetone/ethanol mixture was added to the resifli4 cm of each was taken
into 3 different test tubes. 6 émf ferrous sulphate reagent was added into thetovied by 2
cm® of concentrated p$0;. It was thoroughly mixednd after 10min the absorbance was taken

at 490 nm. Standard saponin was used to estahbstatibration curve 8.

Flavonoids

1 g of the sample was weighed and repeatedly é¢gttagith 100 cm of 80% methanol at room
temperature. The mixture was then filtered throfitjar paper into a 250 cibeaker and the
filtrate was transferred into a water bath andvedid to evaporate to dryness and weighed. The

% flavonoid was calculated using the formula:
Wy —Wq
X =— X 100
W3
Where x = percentage flavonods, sweight of empty beaker,x#weight of empty beaker +

flavonoid and w = weight of sample

Statistical Analysis
All determinations were performed in triplicatefielresults obtained were subjected to
statistical analysis using means and standard ti@vsa

6
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177 4.0 RESULTS AND DISCUSSION

Table 1: The selected mineral contenténg/1000g)of the edible frog
(Pelophylax esculentus) meat

Parameter Content

Iron 35.93+0.67
Zinc 219.45+0.71
Copper 54.55+0.86
Sodium 2,550.00+2.17
Calcium 477.50+0.36
Potassium 679.00£1.01
Phosphorus 1,220.54+1.57
Manganese 2.75+0.35
Magnesium 87.56+0.04

178  Values are means of triplicate determination ad#ad deviation
179

Table 2: Some anti-nutritional factors( mg/100g)of the edible frog Pelophylax
esculentus) meat

Anti-nutritional factors Content
Saponin 1.75+0.35
Tannin 5.37+0.53
Flavonoid 1.75+0.35
Alkaloid 2.80+0.00
Oxalate 2.78+0.00

180  Values are means of triplicate determinations tiddad deviations

Table 3: The functional properties of the edible fog (Pelophylax esculentus) meat

Parameter Content




Bulk density (g/cm) 0.60+0.01

Oil absorption capacity (%) 2.01+0.23
Water absorption capacity (%) 4.55+0.11
Foaming Stability (%) 56.70+0.00
Emulsification capacity (%) 50.08+1.96
Gelation capacity (%) 2.00£0.41
Gelatinization temperatur¥g) 69.00£0.71
Wettability (s) 60.04+0.66
Viscosity (S) 23.27+£1.66
pH 8.60+0.00

181  Values are means of triplicate determinations tiddad deviations

Table 4: Proximate composition (%) of the meat of @ble frog (Pelophylax esculentus)

Parameter Percentage
Moisture content 3.49+0.56
Ash content 8.93+1.33
Crude fat 16.22+0.16
Crude fibre 11.71+0.22
Crude protein 31.17+1.36
Carbohydrate 29.02+1.16
Calorific value (kcal/100 g) 506.17

182  Values are means of triplicate determinations tiddad deviations

Table 5: The amino acid contents (%) of edible frogPelophylax esculentus) meat

Parameter Concentration ig/100 g

*Lysine 7.62
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*Histidine 2.13

*Arginine 6.13
Asparti acid 9.16
*Threosine 3.94
Serine 4.24
Glutamic acid 13.86
Proline 4.04
Glycine 7.24
Alanine 5.60
Cysteine 0.93
*Valine 4.82
*Methionine 2.89
*Isoleucine 3.83
*Leucine 7.22
Tyrosine 3.06
*Phenylalanine 4.14
*Tryptophan 0.93
EAA (%) 47.60
NEAA(%) 52.40

* = essential amino acid, EAA = essential amin@abiEAA = non-essential amino acid.

4.1 DISCUSSION OF RESULT

The nutritional value of a given food depends enniitritional and anti-nutritional constituents
[13]. Table 1 shows that the selected mineral efésim the sample were in the order: sodium >
phosphorus > potassium > calcium > zinc > magnesiwgapper > iron > manganese. The ratio
of Na/K in the body is of great importance in thentol of high blood pressure and the Na/K
ratio of less than one is recommended [14]. HdPdephylax esculentus meat may not be a
good protein source for d@abetic patientsince it had a Na/K ratio of 3.76. McDonald [15]
reported that calcium in conjunction with magnesiyhosphorus, manganese, vitamins A, C
and D, chlorine and protein is involved in boneration. From the results obtainBelophylax
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esculentus will serve as a good source of some minerals wrealin bone formation since it
contains large and considerable amounts of cal@aach magnesium respectively. It however,
had little amount of manganese. Ozkan, [16] comeatla food source to be good if its Ca/P ratio
is above one and poor if the ratio is less than Dt Ca/P ratio olPelophylax esculentus was
0.39 and based on this, the meat may have to baentgd with a higher calcium source in order
to meet up the calcium requirement of the bddgwever, the 477.50+0.36mg/1000g calcium
value obtained in this work was higher than the .8260.53, 46.50+1.64, 19.04+0.28,
16.11+0.83, 7.83+1.31 and 11.71+0.63mg/kg repardderature for quail, beef, lamb, turkey,
broiler and ostrich respectively [17].This thusqad this meat at a higher advantage as a source
of calcium in animal nutrition over these animal atsee mentioned above. Furthermore, the
31.17+1.36%crude protein content d®eophylax esculentus obtained in this work was higher
than the 29.05% crude protein content of duckwd@&jl &nd the 22.80% crude protein value of
chicken [19]. This was however lower than the 530/98% reported as the crude protein
content ofRana galamensis [20)].

Tannins and oxalates affect the bioavailability coimposite nutrients, complexing with the
bivalent ions: C&, Mg**, F€" and Zii* This makes them unavailable especially in monoigastr
animals [21]. From Table 2, all the anti-nutrieahtents ofPelophylax esculentus were very low
compared with the values reported for other meaitcss [22].

From Table 4, the meat & ophylax esculentus had low moisture value (3.39%) which means
that it might have a gooshelf value[23]. The ash content of this sample was slightly high
(8.71%) and this was expected because the samgl@mgpared by crushing both the meat and
bones together. This value was far higher thanréspective 0.60, 1.20, 0.80, 1.00 and 1.20%
ash contents of pork carcass, beef (lean), beefassy pork (lean) and chicke4]. The
carbohydrate value of 29.02% showed fabphylax esculentus, though being an animal, could
be a fairly good source of carbohydrate and thisevavas similar to the 29.04+0.01 % reported
for Rana galamensis [20]. The crude fat value of 16.22% obtained in thisgdg was however,
higher than the 9.52+0.31% reported Rana galamensis [20]. Since crude fat isin important
part of diet whichincreasesserum cholesterol level thus increasing the riskavonary heart
disease, hypertension, diabetes and breast caP8krthis could not be a good diet to these
groups of people. The crude fibre contents of teatwas 11.71%, which meant tiRatophylax
esculentus could be a fairly rich source of fibre althouglstfell short of the respective ranges of
19-25%, 21-30% and 29% required for children, adurkgnant and lactating mothers [25]. The
crude protein oPelophylax esculentus was 31.17% which could be used to qualify it agpad
source of low cost animal protein

From Table 3, the foaming capacity BElophylax esculentus meat obtained in this study
(56.70+0.00%) was higher than the 40-50% rangertegdfor some oil seeds [22] and the
34.00% reported for kersting’s groundnut flour iraND, [23]. The low gelation capacity
(2.00+0.41%) of the sample in this study sugge#itatit might not be a good gel forming agent
however, its high emulsification capacity indicattb@ significant role it might play on many
food systems where its protein might convenienthgbmany fats [26].
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The result of essential and non essential amind @rcifiles of thePelophylax esculentus was as
presented in Table 5. This showed that non-esseatrano acids had higher percentage
(52.40%) while the essential amino acid content®wated to 47.60%. Similar amino acid
composition was reported fd#oplobat rachus occipitalis [3]. Since tthese essential and non-
essential amino acids complement one another wiresempt in foods anBelophylax esculentus
meat contained these acids in reasonable amourdgsulid be a good source of these amino
acids.

4.2 CONCLUSION

From the results obtained in this study, it couddimferred that meat dPelophylax esculentus
has high nutrient composition and calorific value. It alsalicated that it has high content of
mineral elements although givénat the Na/K ratio is above 1, it may not be too gdoda
diabetic patientPelophylax esculentus also showed higher nutritional values than somatme
most especially considering its crude protein valUeus this probablymakes Pelophylax
esculentus meata better source of animal protein than some ansoaices.

REFERENCES

1 Stuart SN., Chansen JS., Cox NA., Young &ifl Rodrigue&S. Status and trends of
amphibian declines and extinctions worldwiBeience . 2004;306: 1783-1786
2 Agbede, Good and nutrition is relevant to humaih laving. (2000)

3 Onadeko,AB., Egonmwan RI. and Saliu #Edible Amphibian Species: Local
Knowledge of their Consumption in Southwest Nigexnd their Nutritional Valué&\est
African Journal of Applied Ecology. 2011;(19): 68-77.

4 John, E. stop Releasing exotic animals, urgeMFEREw Strait Times. 25 may 2005.

5 Ragghianti M., Bucci s., marraci s., ¢aso, mancino G., Hotz H., Guex D G., plotner j.
and uzell, Gametagenesis of intergroup hybrid iblemal frogs. Genes. Res. 2007;349-
366.

6 AOAC (Association of Official Analytical Chemicgl (2006) Official Method of
Analysis of the AOAC (W. Horwitz Editor Eighteen iidn, Washington; D. C., AOAC.

7 Pearson D. Laboratory Techniques in Food Analgister-worths, London. 1976;33-
52

8 Spackman DH., Stein EH. and Moord&omatic Recording Apparatus for the use in
chromatography of amino acid&nalyt. Chem. 1958; 30:119

9 Abey BW, Ibey GO. Functional properties of ravd dreat processed cowpaagna
unguculata) Journal Food Science. 1987;53: 1775-1791.

11



271
272
273
274
275
276
277
278
279
280
281

282

283
284
285

286
287
288
289
290
291
292
293
294
295
296
297

298

299

300
301
302
303
304
305
306
307
308

309

310
311
312

10

11

12.

13

14

15

16

17

18

19

20

21

22

23

24

25

Padmashree, T .S.; Vijayalakshmi, L.; PuttéBaf:ffect of traditional processing on the

functional properties of cowpe¥ifna catjang) flour. J. Food Sci. Technol.

198724:221-225.

Day RA, Underwood AL. Qualitative Analysith Ed. New Delhi, India: Prentice Hall
Publications. 1986;701.

Wheeler El, Ferrel RE. Methods for phyted determination in wheat and wheat
fractions. Jour Cereal Chem. 1971;48:320.

Aletor O., Agbede JO; Adeyeye SA.and Aletor \Ghemical And Physico-chemical

Characterization of the Flours and Oils from Wharhel Rejected Cashew Nuts

Cultivated In Southwest Nigeria, 2004

Louis AH., Rechard, JN. and James P. Commédroigifarming. Virginia cooperative

Extension, publication. 2001; 285-420

McDonald., Edward RA., Greenlalg J FO. and gaarCA. Animal nutrition 8 edition,
Pearson Education LTD., Edinburggh gate,McGraweduthpanies, Habow united
kingdom, printed in malysia, 1995;880: 561-562.

Ozkan O. and Nuray E. Proximate and mineralesdatin Aqua culture sea bass
(Dicentrachuslabrax), sea Bream (sparusaurata)yaedlby icp-Ms food chem, 2007;
102:721-725

Serap GK., Yesim O., Mucella S.and Fatih O. Pnate Analysis, Fatty acid Profiles and
Mineral Constituents of Meats: A Comparative Stuliyrnal of Muscle Foods. 2010;
21(2): 210-223.

Anderson KE.,Lowman Z., Anne-Marie S. and JalpGckweed as a Feed Ingredient in
Laying Hen Diets and its Effect on Production araiposition.International Journal of
Poultry Science, 2011; 10(1): 4-7.

FAO. Meat processing technology for small andliona scale proction, 2008; Retrieved
from http//wwwfao.org/world/regional/rap/index.asp 24" February, 2015.
Mohammed NO. and Ajiboye BO. Nutrient compositad Rana galamensis. African

Journal of Food Science and Technology, 2010; 1(1):27-30.

Aletor VA. and Omodara OA. Studies on some leigoos Browses plants with
particular reference to their proximate, minerald aome endogenous anti-nutritional
constituentsAnimfeed Sci. and Tech. 2002; 40:343-348).

Osibona AOCompar ative study of proximate composition, amino acid, fatty acid and
aspects of the biology of some economic fish species in LagosSate, Nigeria. (PhD
Thesis). 2005:218

Adeyeye Sl. Determinant of the chemical compmsiof the nutritionally parts of
maleand female common west fresh watewr sudanamtieans Africanus, int. j. food
sci.nutria., 2002;53:189-196.

Ishida HH., Suzumo N., Sugiyama S., Innani dddkoro and Maekawa A. Nutritional

evaluation of chemical component of foodchem., 2@80 359-367.

Olaoje O.Adeyemi FO. and Adediran GO.idoracid and mineral composition and
functional properties of oil

12



313 26 Adeleke RO. and Odedeji JO. Functional PropedféVheat and Sweat Potato Flour Blends.
314 Pakistan Journal of Nutrition, 2010; 9(6):535-538.

13



