Proximate Composition and Functional Properties of Broiler Chicken Bone Flour
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Abstract

Chicken bone floue is sn underutilized by-product of the poultry industry with sigaificant poteatial foe use in food fortification,
particularly a5 3 natural source of calcium and ather cssential minceals. This study cvaluated the peoximate composition and
functioaal propertics of chicken bone floue to assess its suitabiity for food formulation. Slaughtered, dressed and cut broiler
chicken meat was washed and boiled. The flesh’was separated from the bones for use in production of a novel snack The
bones were sun-dried and milled inito fine flour and packaged ia a2 Ziploc bag. The Hour was analysed for functional propertics
and proximate composition using standard methods. Proximate snalysis revealed high ash (26.2%) and protein (33%) contents.
The flour exhibited moderate water and il absorption a5 well a5 emulsion capacities with values of 0876 g/g, 0.687 g/g aod
53 8% respectively. Conversely, the salubdlity of the flour was Jow with a solubllity valuce of only 4%. The results of this study
indicate that beniler chicken boae can serve as a mineral and protein ensiching ingredient in food formulations. Further studics
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Introduction »
Chicken bane flour, also known as bone meal or pouhry bane meal, is a nutrient-rich ingredient made from
chicken bones. Chicken bone flour presents 3 promising ingredient for enhancing the nutritional and functional
propestics of various food products, addressing the growing demand for sustainable and health-promoting food
innovations. This i mcmumg interest stems from its potential to provide a sustainable source of macm and
micronutricnts, thercby improving the nutritional profile of staple foods and novel food formulations (Kadir ef af,
2024). 1evenaging chicken bone flour not only contnbutes to circular economy principles by valoridng a co-product
of the poultry industry but also offers a nch matnx of calcum, phosphaorus, and high-quality protens (Karuppannan
e al, 2020). ‘This valonzation alyms with global efforts to reduce food waste and enhance fuod secunty thmugh
innovative ingredient development (Karuppannan ¢ al, 2020). 1t has the potental m fortify a range of food items,
from baked goods ta meat analogues, thereby increasing their nutntional density without significantly altering their
sensory attnbutes (Zhang o 2f, 2025). ‘The exploraton of chicken bone flour as a food additive secks to overcome
common nutnitonal deficiencics, particulady in products traditionally low n essential amino acids and minerals
(Kadir ef af, 2024). lts incorporation could partcularly benefit products requinng improved texture, emulsificanon,
and nutritional enhancement, similar to how other flours are unhzed fo modiy product characiensucs (Yessimbekov
o al., 2023). "The aim of this study s to determine the proximate composinon and some functonal propertics of 8.
weeks broiler chicken bone.

Materials and methods

Materials

Brader chickens (8-weck-old) were purchased from the Teaching and rescarch faom of the Department of Animal
Production, Federal University of ‘Technolinry Miana and all analysis were camed out at the Depanment of Food
Saence and Technology laboratory, Federal Univessry of Technaology Minna.

Sample Preparation

‘Ihe broiler chickens were shughtered, dressed, cut into preces and boded tor 3 min. The tlesh was separated from
the banes. The bones were sundnied for 24h spanmung over 3 days. The dned bones were erushed and mulled using
3 hammer mull The flour was <teved through a 2mm mesh sieve and stored m Zuploc bags ar room temperature.
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Detcrmination of Proximate Composition of Brodler Chicken Bone Flour
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Moisture ssscssment was conducted using aven-drying at 105 °C, crude protcin wes determined using the micro-
Kjeldahl procedure, crude fat was determined using Soxhlet extraction, crade ash was deteemined using incineration
in a muffle furnace at 550 "C 20d crude fibee was the organic residuc aficr digestion using H;504 or NaOH.
Carbohydrate was obtained by difference, that &, by subtracting the smount of mosture, peotein, fat, and ash from
100 %

Determination of Pnncduul Propertics of Broiler Chicken Bone Flour '

Water absomuion capacity and oil sbsorption capacity were determined by the method seported by Falade and
Okafor (2015). One g of the sample was mixed with 10ml of distilled watee or refined soybean oil, kept at ambient
temperature for 30min and centrifuged for 10min at 2000Xg. The bulk density was determined according to method
seported by Falade and Okafor (2015). The flour sample (50 g) was placed into 100 ml graduated cylinder and tapped
20 o 30 tmes, until no naticeable change in volume. The bulk density was determined a5 weight per unit volume
nﬁhcumgic.ﬁulubdarywd:rummcdbydtcmcdndlerxmcdbyhhdcmd(lzfor(xllS).Omgmmofunqﬂc
in 50 ml of dstilled water was heated at the specified temperatures for 1 h while gently stirring and then centri

at 4,500 rpm foe 30 min. The superatant was decanted into a weighed evaporating dish and dried at 100 °C foe
20 min. The difference in weight of the evaporating dish was used to calculate flour solubility. The emulsion capacity
was determined by the methad reported by Falade and Okafor (2015). One g sample, 10 ml \'egtmblc oil and 10 ml
distilled water were prepared in calibrated centsifuged tube. Emulsion was centrifuged for 5 minutes at 2000g. The
ratio of the height of emulsion layer to the total height of the mixnure was calculated as emulsion capaaty in
percentage. For gelatinization temperature, 1 g floue sample was weighed accurately ia taplicate and transferred to
20 ml screw capped tubes. 10 ml of water was added 10 each sample. The samples were heated slowly in 2 water
bath uatil they formed a solid gel. At complete g formation, the cespegtive temperatuee was measured and taken
as gdzmummn temperarure (Falade and Okafor, 2015).

Results and Discussion

Proximate Compasition af Broiler Chicken Bone Flour

The proxmate composition of the chicken bane flour sample is preseated in Table 1. The pratan content was
notably high (33.00 %), comparable o values reponad for cencal-legume muxtures (Oyepoke o af, 2021). This
indscates its potential as 2 pratan-easiching inpcedient in food fomubinons. The moderare fat content (21.06 %)
will contabuies to flavour enhancament but may nepatvedy affect keepang quality due o lipad oxidation. The
clevated ash content (26.20 %) suppests sipaficant ouneral presencie. This absenvation carroboraies the findings of
Kadis &7 &/ (2024), who emphasized the usefulness of aninul boae fours as mineral fixufiers in fond systems. The
low moisture level (6,20 %) s desirable for extended shedf hfe 2nd nucrobial safety, makng, the flour swrable for
mcorporaton o dev food mises or extruded snacks. Addinocally, the carbohydrate content (13.88 %4) adds 10 the
cnctpy coniabuton and ¢ snplements the overall macronutrient balance of the flour.

Table 1: Proximate Composition of Broiler Chicken Bone Flaur
Component Value (Yo) £ SD

Monstuge 6.20 = i
bat 2106 2ol
Ash 2620 = Uy

Protan 5000 210,71

Carholwdrae 1355 210,71

Fanciional Properties of Chicken Bane Flour
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protein in the bone matrix {Awuchi o of, 2019). The ol sbaomtion capacity was 0.69710.001 g/g, reflects »
moderste capacity ta wtun nil This property @ impretant n food applicstions whos Saveur retention and
muouthieel are critical, such a3 in meat products, oces, and dresinga. The abiity of dicken bone Bour in bind oif
may be dur {n the presencs af nonpolar aminn acid xide chaias in protyins or 2 porous structure that traps Bpids.
The bulk dermity of the Bour was 0.851100.008 g/en’, indicating a relatively deme floue. High ulk density i
sdvantagrnus for packaging and transportation, ax it allows for eeduced voleme. Eowhion capacty was recunded at
S1.84620.001%, indicating 2 significant potential for chickon bane flour ta stabaliz ail-inwater mixtucs. This is
., Blady dhur tn the prosence of amphiphilc proteans capable of nducng interfacial teoxion betewen imomiscible phases.
. High emubion capacity supparts the wse of chicken bone o n emubsifcd products such 35 procemad meats,
meat analogues, and condiments.

Tublk 2: Functional Propestics of Chiclen Bure Flour
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Condusion

This stancly has cemons trated the potennial of chickien bone fiour 3x 2 vaheble ingnadienyt fac food formulnen, The

fonr exhabited hach anb conwnt, making it & promusey fortificant for sddreaning, nuncnal doficicrexes in human

diaxx. Ita funcronal properties such an warer and o] shsorprion Gipadties—alse wuigey i eyinlaley G

menrporstion ima varkas food peoduet incadoy: bakery o, exeeaded wmavke, xnd complomntary fosde

Fonhemmarne, the law meonture comene hyeddiphe wx safiore ol atabnkey @der progser storage comdexins “Thes

sembares, tombined vl i mtrie: densaey amd wasie-reducny praconnsl, prason brvades chacken bone Qo s

sustzimably and halih-pomoting ngradae in the fivsd odosery. Funthor analies shiould facan on wonaeey

evaluation, comurmer sceeprabichey, and du effcet of chicken bone flour incteponatian on the physcochomical arl ©

textural progarnes pf fnacdid food peoduees ' i

R foroncos 9538 i

NOAC (212, Officnal Metbuad of Analvds; Asserdstion pf Analyical Chemi 19y Hibnen, Washeyznn D
1201 %0 5 Iy

Awuchs, CoC b, Vo5 & Frbana, OB G0l The funenesnd propertios pf frade and Qo Indrmalvnndd furienst
of o afummondd . donb e faamad, 5 1Y, 130160 i3

Cormuhia, M. & ok I3 P 2008, The ualizsaon of cucken bone Sour 3 2 aniarde of ealeran vy eonsko
rakane, Raadsor, F8(1, 347 ; ;

Valade, KO8 Ckafir, Co A (20135 Phooed, furesnnsl, and pag prpering +f (Ut froem poems 1 twa
Casxvarn (koo exeudenn and Xambowena sapmdobued robliman Jumnd’ o s Ssree and
Tachmndory, X401, 3430 344K y ¢

Roachr, AL ACAL Sedosrenyy 13 5 FE B ML, Sedeaam, M Pararsang MO I Aemae, 3 Yuaas, £ M & Hisfudzal
MoUL M. 20085 Famaenen of Chekan o’ o Mlicnianss Soapi <8 Caleiust. Trecorposaed 1o
Bread, il Kesadohe o Vmoand Thlariy, $3EHIGIL 31 frilpd bl

RKamppanren, 5 Ko Dos bk ML L, Raan 41 Rasdian, 308 Aunachang ke 22020 Applestva

ol peoadere mydiney wasae in preahioges v aki adelis] podhukeiaa P ) Cleairdas el wiumsd iR ddu gl

‘bl
Cavaprake TR0 Adkxlayin 3500 W isxave 10 O & Chypepikic 1) N Prd s ek e vilnasy srdsssidi af
A L il P i Ry i weda NG | a1 s iad dasd (jaes pend 55 Blawvai i fasierd Jasae it v Mr e
4
y g f : 4
& Reaun Hii 1edatnat
i
o3e0ts
r4171
S & R . el
: A IRl
. PR v Ve fw s EIAP

i Scanned with !
i & CamScanner’;


https://v3.camscanner.com/user/download

