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Table 1. Chemical analysis of bovine bone broth powder

ol (Szs solel)
Item (%DM)
Crude protein
P ez 12.9
Ether extract
‘-""5‘]0) 1.3
Moisture
- 0.25
Calcium
JS 7 0.07
Total phosphorus
(pS5LST 6 S okS) pl> (555 5185
Gross energy (kcal/kg)
(o S5 S sl 5 253 6 (53 4578
Metabolizable energy (kcal/kg)
a2 BB e 0.49
Digestible Met
e B s + (yaigie 0.8
Digestible Met+Cys
o BB 5 42
Digestible Lys
Digestible Thr
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Table 2. Ingredients and chemical composition of basal diets in different growing periods of broiler chicks; as-fed basis

Shss sl (539, 1-10) s tales] (559, 11-28) g5 tales] (539, 25-82) g Giulos]
Feed ingredients First trial (1-10 d) Second trial (11-24 d) Third trial (25-42 d)
&,3Corn 49.17 53.09 55.82 57.64 52.15 58.74 62.16 63.9 56.44 62.64 66.57 69.59
(/44) Ly s

42.15 3854 347 3171 38.7 3428 29.81 2645 34.07 30.41 25.63 20.99

Soybean meal (44%)

UlP""‘J O)LA.Q )0%

SL\T 0.00 2.00 4.00 6.00 0.00 2.00 4.00 6.00 0.00 2.00 4.00 6.00
Bone broth powder
Ly OS5,

4.20 2.15 1.17 0.31 5.19 1.52 0.44 0.00 5.93 1.68 0.56 0.00
Soybean oil
Slaws w......lf )

1.56 1.76 1.81 1.84 1.34 1.33 1.39 1.43 1.48 1.03 1.08 1.14
Di-calcium phosphate
Sal Kiw

1.41 1.2 1.18 1.16 1.31 0.95 0.93 0.91 1.01 0.9 0.87 0.85
Limestone
plab S

0.19 0.34 0.35 0.35 0.23 0.34 0.34 0.35 0.3 0.27 0.27 0.32
Common salt

0.15 0.00 0.00 0.00 0.09 0.00 0.00 0.00 0.14 0.25 0.1 0.1
Sodium bicarbonate
g —Jlgo

0.35 0.36 0.38 0.4 0.29 0.32 0.35 0.37 0.27 0.29 0.33 0.36
DL-methionine
2,159 008 -l

0.20 0.06 0.09 0.09 0.13 0.02 0.08 0.09 0.1 0.03 0.09 0.15
L-lysine HCI
o5 =]

0.12 0.00 0.00 0.00 0.07 0.00 0.00 0.00 0.06 0.00 0.00 0.00
L-threonine
1‘_,,_;.:AL';._,.9 J‘&A 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25

81

sol3 pole 89,5 — £3,9LiS 8uSUEI1S —BUT ol LD g3 — i o BIRUIG ]S — o g 2 w0

ncaras@birjand.ac.ir : Juos| www.conf.birjand.ac.ir/ncaras4 :C.g".w.gg COFVYY¥-0- )lfj),.) £ 0TIY Y YV s



Fourth National Congress on advanced

Research in Animal Science
(Environment Stress)

STYF- —RAPYY olaisl as

Vitamin premix*

2 .
LS'AM L’Loin
0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25
Mineral premix?

(00 aploes /) (2leonds oS 5 Chemical composition (%; calculated)

MJB-.‘L:* J—'b 63)3‘
(p 55 5kS1 5 M 5LS)

3000 3000 3000 3000 3100 3100 3100 3100 3200 3200 3200 3200
Metabolizable
Energy (Kcal/Kg)
b e

23.00 23.00 23.00 23.00 21.50 215 215 215 19.5 19.5 19.5 19.5
Crude protein
el

0.96 0.96 0.96 0.96 0.87 0.87 0.87 0.87 0.79 0.79 0.79 0.79
Calcium

0.48 0.48 0.48 0.48 0.43 0.43 0.43 0.43 0.395 0.395 0.395 0.395
Available Phosphorus
o2

0.17 0.17 0.17 0.17 0.17 0.17 0.17 0.17 0.17 0.17 0.17 0.17
Sodium

0.51 0.7 0.7 0.7 0.47 0.55 0.58 0.59 0.43 0.45 0.46 0.47
Methionine

0.95 1 1 1 0.87 0.92 0.93 0.94 0.8 0.83 0.84 0.85
Methionine + Cystine
o

1.28 1.32 1.32 1.32 1.15 1.18 1.18 1.18 1.03 1.08 1.09 1.09
Lysine
UB$S

0.86 0.88 0.88 0.88 0.77 0.81 0.82 0.82 0.69 0.75 0.75 0.75
Threonine

el tllellies 921 BeAr pnaling ¢ Mollies 9213 S000 D (roaliyg t llallires 315 12500 (A (roaliyg 9,8 o el 00 Sl 55k 52 5015 25 olge giralizg Josie!
25 oo 0125 iges 105 (hon 212 «Sdsh sl 10,5 (oo 6215 il 1055 sl 816 102 9dlbses 1,7 sl 312 woales 1,5 koo 0102 Bz palins o7 5o 312 K
tp 5 ke 120 5:%00 1,5 oo 110 (55,15, o a0 51 0,55k 5 50 1, 25 lge Sdna Slyo JoSa o5 Len 1815 Sosiginy donlip 5 oo 419 S5 1y

25 koo 2002 ool 15 oo 16 (s 105 oo 1125 w0y 10 5 oo 0130 5l
Provided per kilogram of diet: Vitamin A, 12500 IU; vitamin D3, 5000 IU; vitamin E, 80 IU; vitamin Ks, 3.2 mg; vitamin B1, 0.02 mg;
thiamin, 3.2 mg; riboflavin, 8.6 mg; niacin, 62.5 mg; folic acid, 2.2 mg; biotin, 0.25 mg; pyridoxine, 4.9 mg; pantothenic acid, 18.5 mg.
2Provided per kilogram of diet: Zn, 110 mg; Mn, 120 mg; Se, 0.30 mg; | 1.25 mg; Cu, 16 mg; Fe, 20.2 mg.

82

sol3 pole 89,5 — £3,9LiS 8uSUEI1S —BUT ol LD g3 — i o BIRUIG ]S — o g 2 w0

ncaras@birjand.ac.ir : Juos| www.conf.birjand.ac.ir/ncaras4 :C.g".w.gg COFVYY¥-0- )lfj),.) £ 0TIY Y YV s



Fourth National Congress on advanced
Research in Animal Science

(Environment Stress)

“TYF- —RAPYY olaistas

‘Séol.a::)ulf b B ;0914 a5 SAS 13310 5 GLM a5, 5l ool b g Jaias jgha ¢ iolej] amw 51 S5 5l ool casoas glis

R U‘.‘.‘i‘”lgﬁ‘) LSLE £5|4> u‘))l 6‘4,.4 Q?M;) L"Jj) )‘ oolaiwl L» 65@ u‘}?{.u.u‘ E)LA.: 0% C}Ja.u ).)‘ UB;)L,S 6}.@" 4.))2.) Sy«
(SAS. 2014) o ploxil 000 5 Jloil s 10 (S5 (5050 b b uSilo duslie
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Table 3. The effect of different levels of bovine bone broth powder (protein supplement) on growth

performance of broiler chicks in first trial (1-10 d)

(1) oy 3o Olgtinl 5 lac jog

3y Dllis

[ESIOELH Bone broth powder in diet (%) Regression contrasts
SEM?  P-value®
Variables b pgd Az
0 2 4 6
Linear Quadratic
09 ol
(p S0 5l 35,)
14.50 16.02 15.33 14.73 0.558 0.248 0.082 0.07
Weight gain
(g/bird/d)
J')P ‘-éf‘"’
(pSTei pl59,)
24.06° 25.67%° 26.92° 24.67° 0.194 0.001 0.063 0.720
Feed intake
(g/bird/d)
2l has oo
1.800 1.628 1.627 1.681 0.053 0.107 0.021 0.043

Feed conversion
ratio

S2SEM 105 I i Loz gelas -3 o Kilie 5 Jailial sllas 2€) wily o s sine M gLls 5 e 1d Bg o b cins, o (slanSile P<0.05.(

2- SEM: standard error of means; 3- the level of significant probability; »*: Means within same row with different superscripts differ

(P<0.05).

9 Bpas 256 Cod al,y 0,Slas 3550 40 5 S oIl slaasls (i, 11-24 0,50 10 ams o olis @) Jgaz 50 0ol &) mlss
g Glgzil §)las 109 woy0 4 52 (ol sl les @ by e ails; (59 Gl on it (P<O05) w3 5 )18 515 lgscnl §5lac
11-24 15 005, ailig, 39 oil3¥l o cime (2alS @ joeie lgseinl 8 lac ;05 0o y0 6 G ras mhaw o YL a5 conl Jb> o 0y
b yan 35 515 gima (P=0/001) p5o a0 5 (P=0/001) oz (5005, 4l ojles Oslis (2 Sile rizeon (P<O/05) s 555,
b sb a ali Jla 4 S wing 03,5 8L, oz 0 pltl Silas og a0y 4 4T 8T glearsr bug SThss
Py o4 92 ol e g0 50 s Gialesl (b olde has oo g i gl gxe (P=0/003) pg0 4>, 5 (P=0/001)
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(P<0/05) 545 (gl

(5395 11-24) pgd G lojl yo (SbogS gloazgar oy 3 Shos (s asLis 1 0y 1 9l (ylgdcinsl 8)lias o5 (199331 1.4 Jour
Table 4. The effect of different levels of bovine bone broth powder (protein supplement) on growth
performance of broiler chicks in second trial (11-24 d)

U yuicto (1) o pu2 55 Slgdel 5,lac j3g SEM? p- OS5 Slaylie
Variables Bone broth powder in diet (%) value® Regression contrasts
0 2 4 6 k> p9d 4z,

Linear Quadratic

ab, 0,5kee Growth performance

(0,510 5l 35) ¢339 Ll 50.79° | 52.61° | 50.03* | 44.84° | 0.916 | 0.001 | 0.001 0.001
Weight gain (g/bird/d)
(o 5Todpl39,) Slyss G,me | 70.51° | 74.33% | 76.07° | 72.77% | 1.089 | 0.012 | 0.001 0.003
Feed intake (g/bird/d)
e o oy 1.578° 1.493¢ 1.483¢ 1.6452 0.036 0.027 0.072 0.164

Feed conversion ratio
“2SEM 5,ls cre Jlozol prdans -3 tlaySiloe o laibiwl (sllas €) aiil o s sine IS (glls 5 b pué By b s o sla il P<0.05 (

2- SEM: standard error of means; 3- the level of significant probability; >®: Means within same row with different superscripts differ
(P<0.05).

S (pge hale3) (Shl 0y90 50 (SbsT Sloaz sz 4 bgipe alliy) (35 Gtalil A ol (L (5 ojlad Joaz po oud )1 b
Godazg 4 Cons g8 olgil slas jog woys 2 sanSidl e gleazgxr (P<0/05) i 13 all bl b
090 90 M 1« SLb 098 40 adls (6 i 39 i3l o lgseinl b )lac (84 duoy0 6 ol 0> g Al 0 caSEdl 0
Lgsye o3 o oy e (P>0/05) cé 55 )18 ciulesT slo s 58U o STye5 G (0 9 0 j]) Giolej] css
Sglss g ol oddlive (duoy 11419 4 1/427) wogs lgzeinl b)lac ;05 doy0 4 32 s9l> iy 4 a5 pow 5 pg0 slo,les &

D9, gxe (P=0/002) p50 ax 5 5 (P=0/002) oz Ly, L 5l la e
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Table 5. The effect of different levels of bovine bone broth powder (protein supplement) on growth
performance of broiler chicks in third trial (25-42 d)

: 5, Sleslas
(1) oy 3o sl 5,lac 08y Oy Sl
Regression
[Lowe) Bone broth powder in diet (%) 9
SEM? p- contrasts
Variables value®
b s 42 )0
0 2 4 6

Linear Quadratic

(5103 pl595) &9 Ll
78.19° 86.14° 84.54*® 79.85° 2428 0.019 0.005 0.002

Weight gain(g/bird/d)

(pSTe% l59,) Sys3 by
120.87 122.31 120.74 115.77 1.898 0.079 0.900 0.372

Feed intake (g/bird/d)

2l Jod o e
1.572b 1.427¢ 1.419° 1.614® 0.039 0.025 0.002 0.002

Feed conversion ratio

S2SEM 105 I i Loz gelas -3 o Kilie 5 il sllas 2€) wiily o s sine M gLls 5 e 1é By b i, o (slanSile P<0.05.(

2- SEM: standard error of means; 3- the level of significant probability; »*: Means within same row with different superscripts differ
(P<0.05).

sloialesT jo ailsg, oy ABlol Jlo sme (il 38l el o )0 laseinl 3 las ;040 duoy0 2 5l eolanl pol> sanlllas ol 4 axg5 L
223 Loz oaiS 283 09,5 10 Shyg Bpan 0 S (APl (pl RalS Sl VL polaw (Jy ok sald led 4 Ced psa g p90
il aalis et b g ylo sine gl [R5 05,5 99 (5 95 el jlawd 5l iy ()l e ysbay s 5 sl Galesl 5o cojlas on
Slot 5l S o s ssbarojlas 35 008 ez g 90 0aniS 28l o (slaeg S o pges g 50 lagialel o SThss b s
11 6,9 53 (0355 (slaazsa ailiy, (39 (2l p lysenl 8)las ;39 13l 05 wals L 51 it wo s (2 095 )0 Jg wals
(P<0/01) 555 wsSae (5 5 sine jobas &g, cpl (539,42 25 0,90 10 Lol culls Laol38l iy, Al 0z 4 Cud (535,24 I
Bilac 139 (o3l ()08 Gl L g (ShsS sleaz gz oy ;0 Lgw dllniS Clale 2 j05 GalS L aS 005 e bl 43s5)
lodes o ye Sl ol 5 las 05 ogl> iales] slboyr Ans e lis 4 wrily LpalS LbsS slodz sz o Shos ooyl
o] Stz pyb 5 Slsiinl bylae Kb Sliogas bl Vil cdlas ol Yo 5 Ko il 1865 sloazsr o500 2
Sras Gall b 2ldé b cops (RIBD g alis; (g BLal 2alS g sk (LS ol paileS ke oS Sloj oy & el o
50 by xS sl 4 g @ie plgied Sle> Y5 GalS 45 w5 (318 (13) ol Sen g 5598 )01; 092 ol jen ST)55
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Abstract

Introduction: One of the biggest challenges in the poultry industry is to reduce the amount of soy
consumed in commercial diets and replace it with other vegetable and animal protein sources. Due to
the supply problems of soybeans in the past several years, many efforts have been made to use new
protein sources for poultry feed, which include different sources of animal protein, including meat
powder, fish meal, feather meal, insect larvae and soldier fly. In recent years, gelatin extracted from
bone has been considered as a source of protein and organic phosphorus, which can be used either in
raw or liquid form, or in dried form, in feeding poultry. However, the nutritional characteristics of bovine
bone broth powder (BBP) have not been accurately measured so far. Thus, the aim of this research was
to investigate the effect of adding BBP to the diet on growth performance in broiler chicks.

Materials and Methods: The complete skeleton and air-dried bones of the cow (except for the skull
bones), which did not have soft tissues, were collected and transferred to the extraction pot. After placing
the bones in the pot, the lid was completely closed and the contents of the pot were boiled at a pressure
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of 1 bar and temperature of 130 °C for 8 h. Finally, the remaining liquid was prepared as BBP, which
had 20% dry matter. After preparing this extract, its dry matter was obtained in the form of powder.
Then, three experiments were designed for the age periods of 1-10 d (first trial), 11-24 d (second trial)
and 25-42 d (third trial). For each trial, 240 one-day-old broilers of Ross 308 strain were used. Chicks
were randomly distributed among 4 experimental treatments, each with 6 replicates of 10 birds each, in
a completely randomized design. In the second and third trials, the birds were fed with commercial diet
until the age of 10 and 24 d, respectively, and then they were subjected to nutritional treatments.
Experimental diets used in each of the rearing periods included 1- basal diet; 2- Diet containing 2%
BBP; 3- Diet containing 4% BBP; 4- Diet containing 6% BBP. Experimental diets were formulated
according to the recommendation of the commercial Ross 308 strain (2019). The data obtained from this
experiment were statistically analyzed using the GLM procedure of SAS software version 9.4 in a
completely randomized design. The effect of BBP levels were determined using the regression method
for linear and quadratic effects. Means were compared with Tukey's test at P < 0.05.

Results: The results showed that the use of 2% BBP in the diet caused a significant increase in daily
weight gain in the second and third trials compared to the control treatment, but higher levels decreased
this parameter. Feed consumption in the groups receiving BBP in the starter period was significantly
higher than the control treatment. Feed consumption in the group receiving 4% extract powder was
significantly higher than the control treatment in the first and second trials, but the other 2 groups did
not have a significant difference with the control treatment. The feed conversion ratio in the second and
third trials in the groups receiving 2% or 4% extract powder was significantly lower than the control
treatment, but in the 6% group it was higher than the control treatment.

Conclusion: Broilers showed higher growth performance with BBP levels up to 4% in the diet; however,

growth performance declined when BBP levels reached 6%. Feed consumption was also decreased
by increasing the level of BBP in the diets. Overall, based on the results of this experiment, the use of
BBP is recommended up to 4% of broilers' diet.

Keywords: bone broth powder, broiler chickens, performance
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