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Table 1. Chemical composition of processed chicken meat waste with different hydrolysis methods
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Table 2. Chemical composition of processed whey powder with different hydrolysis methods

o jlas
p-value SEM S 5l 152159 O3S el ol dgpl ol oSy
ofeeny ofe¥ . P A .yl o¥e° S Kt o3l
e ooy -JaA? <[ -Jav? % -JaA? AJay Sl eske
R ooy R R R .J.5P R oA &5l ojlas
oo AR ¥R 5P 5P .5\P .15Y® NP O

3l e 170 o)l s 13 I3 simm (6 ylo] B sam LS o 2 53 Coglitie gl o

&b e Jleis! : p-value

& (YY) ohSer 5 Yin gzen (V) 4 oo gy 5
3,90 |, Bacillus subtilis (¢ ySL 51 eolatul b bow juess
ol 4 L Llap sl & 138 a5 il )5 alllas
At sty (oS 92)5 9 g Bdes A5 00 M5 (6 S
o by a8 ab )lF (YY) ol Kes 5 ST
I FS5) 3k Jsse s b iy b leo e
I PSesS)nS Jose (139 b sl & (gl Veee
dL:aM)’Ji buwg yol (ol Wb oo dtwss (ogdls Veoro
(VA) ohlSen 5 g Sl 5y (0 ©yge iB90
L bosn biluinssl Gdgyin (o )3 a5 25,8 (5155
baags 35 sty sl S o 2y
O3y b SaoeSan SIS g 0dd JSasS Wajlatyys]
Cuol ol bl iad o ol diel slaswl § oS (JsS g0
buwg ol jeesd (bow Jl)’] M]MI Sl &S
P Ve I pudile poslly St slady g
I i g M anld 3l (V) abe 38
b FSesS GeSan 4 g ol andyuly by
ol omb Jese (g b ladiin Glgie 5 Ngd oo
lodizy (usd 4 e Mgl bwg e b
e YlggS sy 69y p Ll ogdie hmd olend
bugi jlag 86 (W) e 5 w5 (VV) )35 i 53U
oS wimlys g 13,5 adllas Lgw Al (gqy 5 |, A1
sas o Sl duw]wi Sloze iuliel cely ol oyl

Dedo o8 (J5s0 ()35 L

ol o 5:5ke 3kl (gllas SEM

2ol G 0jg b sty WP Gl L)
SDS-PAGE gy sl
b slosi 3y clise 2 sdoien ol 3 lsil b
O 3l (0ol kS Y+ ) 5Se8) omb Jsse 03
P 95w ) yeaol 2391 g Epe S Cluls Ayl
2 &S psbglen Cusl oad 03)ol ¥ Jou > (s
ooskeol) Sidori slas kg e sde sdalie Jouo
(B bl @B merpisSd ookl ualils
sladsty Wy e Ayl (nS9) Wald sl 4 Cons
odimd L ol ) ool alsEl ) el JoSse 53 b
oM awSE g Hgyke anlp g uelcudbg
O Oz bl e SSe S Clabad 4 S clacnSyn
Taw » bidre osls i dlise glales
Sluls OV gaso 534S gyebas b oy <40 (gLl
Ois b sty ol crpie el g g Ere S5
iy ) il Geshals 681 bwgs (ol Jge
2 ol b g (ke 5 p)SeySes <IVAS o VYYY
ele om > omb 90 iy b slariy My olie
N R P U R e
&9 ol e 4 dlgioe (2B 5 LS sladis
S ol odd asuie Mo il g slaes
&le jl oolazwl b wisy Ul Bacillus licheniformis
Sdgyun aliso clags sl g 3,0 1) (clie dlge calisee
5 U8 ity wdas joba g S (0 @by g Mg

(oo 2 p)595Sm o) ol (J5S0e 39 b slati 155 Slise 2 3dg)hed saai])3 eloil 3B Y Jguo
Table 3. Effect of various hydrolysis processes on the production of low molecular weight peptides (ug/ml)
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Table 4. Kinetics and parameters of Tgas production of processed chicken meat waste with different hydrolysis

methods (Based on 500 mg of dry matter)
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Table 5. Kinetics and parameters of gas production of processed whey powder with different hydrolysis methods

(Based on 500 mg of dry matter)
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Extended Abstract

Introduction and Objective: Chicken meat waste and whey powder as by-products are often
rich in high quality proteins and can be hydrolyzed by protease enzymes produced by
microorganisms. The aim of this study was to produce bioactive peptides from chicken meat
waste and whey powder by bio-fermentation by Bacillus subtilis, Bacillus licheniformis,
Aspergillus oryzae, and hydrolysis by autoclave. Also, isolated and hydrolyzed protein sources
were evaluated under in vitro condition.

Material and Methods: Chicken meat wastes were first degreased and then their protein was
isolated through alkaline extraction and acid precipitation. The microorganisms were cultured in
a specific culture medium and then added to the protein isolated in the previous step, and the
fermentation hydrolysis process was performed. An autoclave was also used for hydrolysis.
Isolated and hydrolyzed protein sources were evaluated in vitro to determine the amounts of
crude protein, organic matter, ash, dry matter, ether extract, and the amount of gas produced in
vitro. Finally, the data obtained from the laboratory evaluation were statistically analyzed using
a completely randomized statistical model using SAS 9.4 software

Results: The results of production and evaluation of isolated and hydrolyzed protein sources
showed that during hydrolysis, minor changes were made in the chemical composition, but the
production of low molecular weight peptides increased. Also, it was found that the production
of bioactive peptides from different sources by different methods has different efficiencies.
Among the products of chicken meat waste and whey powder, the highest amount of low
molecular weight peptides was produced by Bacillus subtilis (1.227 and 0.786 pg / ml,
respectively). Autoclave treatment also led to the breaking of weak chemical bonds and
increased production of small peptides. Also, the results of in vitro gas production method
showed that hydrolysis of chicken meat waste and whey powder using Oryzae, increased the
amount of gas produced (139.77 and 189.21, respectively) and all hydrolysis treatments
improved the digestibility of dry mater.

Conclusion: The general results of the study showed that hydrolysis of chicken meat waste and
whey powder through bio-fermentation and hydrolysis by autoclave increased the production of
bioactive peptides and Bacillus subtilis produced the highest amount of peptides. Also,
Aspergillus oryzea treatment compared to other treatments made the largest increase in the
amount of gas production and fermentable part, which shows the positive effect of hydrolyzed
protein production by this method in increasing the biological activity of chicken meat waste
and whey protein.

Keywords: Chicken meat waste, Digestibility, Isolated protein, Protease enzymes, Whey
powder
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