@ Journal of Ruminant Research

Print ISSN: 2345 - 4261
Online ISSN: 2345 - 4253

The effect of different levels of whey powder on growth performances traits,
apparent digestibility of nutrients, carcass quality, and serum parameters of
fattening male crossed Zell lambs

Mohammad Hasanpour?, Yadollah Chshnidel*", Asadolah Teymouri Yanesari?,

Zarbakht Ansari Pirsarei’
'PhD student in Animal Nutrition, Faculty of Animal Sciences and Fisheries, Sari University of Agricultural Sciences and Natural
Resources
%Faculty member of Department of Animal Sciences, Faculty of Animal Sciences and Fisheries, Sari University of Agricultural
Sciences and Natural Resources, Email: ychashnidel2002@yahoo.com

Avrticle Info ABSTRACT
Avrticle type: Background and Objectives: The use of dairy by-products as alternative
Research Full Paper feed sources is very important in order to reduce the costs of raising

livestock. Whey powder is the cheese residual or casein, which is one of

the animal proteins used in the human food chain. Whey is one of the main

. . ) sources of energy, because it contains high amounts of lactose. Therefore,
Article history: S f I in M : : ber of
Received: 02/20/2022 it is a source of energy as well as protein. Moreover, it contains number o
Revised: 03/01/2023 gseful minerals. Whey can be used in the diet of fattening animals due to
Accepted: 03/02/2023 its proper nutrient balance. Whey powder can reduce concentrate
consumption without negatively affecting daily weight gain and FCR.

Therefore, the purpose of this study was to investigate the effect of

_ different levels of whey powder on growth performances traits, apparent
Keywords: digestibility of nutrients, carcass quality, and serum parameters in fattening

Fattening lambs male crossed Zell lambs.
Whey powder

Nutrient digestibilit . . . .
G:JOC\EE pelg‘gsrrlm;nlcg Materials and Methods: To perform this study, 24 mixed fattening Zell

Blood parameters lambs were examined with a means age of 4.5 months and a means initial
weight of 24+2 kg in a completely randomized design for 90 days.
Experimental treatments included control group (without whey powder)
and treatments containing 1.5, 3, and 4.5% whey powder based on dry
matter in the diet. Chemical analysis of whey powder used included pH
level of 6.8 to 5.8, protein content of 12.5%, lactose content of 64%, fat
content of 1.5%, and moisture level of 4.5%. Whey powder used in the
study was given to the experimental animals at different levels after mixing
with the diet. The daily diet was given as a TMR to the animal twice daily
(8 am and 5 pm), and the amount consumed was recorded. Live weight
measurement was performed every 14 days with 12 hours of feed and
water deprivation. Measurement of the apparent digestibility of nutrients in
the last days of the experiment as well as the study of carcass traits and
blood parameters were performed on day 90 of the experiment.

Results: The growth performance results of experimental animals showed
that there was a significant difference in end weight, DMI, and daily
weight gain between experimental treatments (P<0.05); So that the highest
final weight and daily weight gain was observed in the treatment
containing 4.5% whey and the highest dry matter intake was observed in
the treatment containing 3% whey. The results of apparent digestibility of
nutrients showed that there was a significant difference in apparent
digestibility of dry matter, crude protein, and NDF between experimental
treatments (P<0.05). The highest apparent digestibility of dry matter and




crude protein was observed in the treatment containing 4.5% whey and the
highest apparent digestibility of NDF was observed in the treatment
containing 3% whey. The results of some serum metabolites showed that
there was a significant difference in the concentration of glucose,
triglyceride, HDL, and BUN between experimental treatments (P<0.05).
The highest glucose and HDL concentrations, as well as the lowest
triglyceride concentration were observed in the treatment containing 4.5%
whey powder. The lowest blood urea nitrogen concentration was observed
in the treatment containing 3% whey powder. The results of quantitative
traits of carcasses showed that there were significant differences in hot
carcass weight, hot carcass percentage, cold carcass weight, cold carcass
percentage, thigh percentage, and shoulder percentage between
experimental treatments (P<0.05). The highest hot carcass weight, hot
carcass percentage, cold carcass weight, and head percentage were
observed in the treatment containing 3% whey powder, while the highest
thigh percentage was observed in the treatment containing 4.5% whey
powder. The results of qualitative traits of carcasses of fattening lambs
showed that there was a significant difference in the level of TBARS in
straight muscle 48 hours after slaughter between experimental treatments
(P<0.05). The highest and lowest levels of TBARS of Longissimus dorsi
(LD) muscle were observed in the control treatment and the treatment
containing 4.5% whey powder, respectively.

Conclusion: The overall result of the present study showed that the use of
whey powder, up to 4.5% of the diet in fattening lambs improved growth
performance indices, apparent nutrient digestibility, and carcass
quantitative and qualitative traits without any negative effects on animal
performance.
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1- Ethylene-diamine-tetra-acetic acid (EDTA)
2- Low density lipoprotein (LDL)
3- High density lipoprotein (HDL)
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1- Small Ruminant Nutrition System (SRNS)
2- Total mixed ration (TMR)
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Mineral vitamin mix composition: 500,000 IU/kg of vitamin A; 100,000 1U/kg of vitamin D5; 1.0 g/kg of vitamin E;

Mineral mineral mix composition: Mg; 180 g/kg of Ca; 90 g/kg of P; 20 g/kg of Mn; 60 g/kg of Na; 2.0 g/kg of Mn;
3.0 g/kg of Zn; 1.0 g/kg of Co; 1.0 g/kg of Se; 1.0 g/kg of I; 3.0 g/kg of Antioxidants.
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(TBARS)
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(P-value) . " .
(SEM) (4.5% Whey (3% Whey  (15%Whey (. i,
owder o )
powder) powder) p ) Control
(S Jlsz a5l 055
fattening (kg)
(eSS Slsn 26 055
0.02 1.03 49.50° 46.33% 47.88% 4313°  Final weight of
fattening (kg)
g 5 i osle
0.001 40.22 1713 1797 1623 1454° ) S ’
Dry matter intake (g)
$) &lys, O3y pwlsdl
0.002 461 275.3° 262.8° 245.4% 227.1° (1) e s P
Daily weight gain (g)
bt
0.19 0.26 6.33 6.87 6.75 6.42 S S

FCR

A (g3 s ol Gl ghyls o700 gLl Cla.ﬂ S oslae Gy L, LglAQ:ij,Aa_b
#bThe means of each row with different letters have significant difference (P<0.05).
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Table 3. The effect of experimental treatments on apparent digestibility of nutrients in experimental diets (%)

bl gl

(Experimental treatments)

RHEANERY

511’@” o J"iL\ﬂ M’Q’WO BETURWoRrR M)J_VD J‘i"’> Aals e o3le
(P-value) SEM e Yol R RN (Nutrient)
(SEM) 45%) T 1.5% ) '
Whey Gy e
Whe;y (powder Whey (Control)
(powder (powder
0.04 0.72 74.66° 72.13® 70.50% 64.68" (Dry matter) ix osle
0.14 0.68 73.94 71.87 72.45 71.22 (Organic matter) _Ji oL
0.02 0.94 68.21° 65.24% 67.48% 63.33° (Crude protein) o= .55
0.76 1.31 53.38 53.65 52.47 50.53 (Ether extract) ol=
et el g5 55 Jglemel LI
0.03 1.64 55.22° 58.14° 57.86° 52.45° NDF)
Sl 0y 5 53 J sl SLI
0.63 1.98 54.77 55.40 53.62 50.36
(ADF)
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*bThe means of each row with different letters have significant difference (P<0.05).
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Table 4. The effect of experimental treatments on carcasses traits and chemical composition of Longissimus dorsi

(LD) muscle
el sl e
ol (Experimental treatments)
Jlaz|
s > lkd 55 Aoy ¥/0 BEPNRWEST A 055 Ao y3 V/0 o) Jals adllas 350 Dlis
SR oSl %) - i %) . i ) o ladpdesss (Traits)
P-value) Sl 45%) oo 1 3%) e T 15%) o o Cleskes
(SEM) Whey Whey Whey G
(powder (powder (powder (Control)
~ SRR
0.01 0.47 26.32° 26.50° 24.21° 23.77° (¢S4 02 oo
Hot carcass weight (kg)
¢ Ly
0.01 0.69 51.11% 53.33° 49.24° 48.35 £ e
Hot carcasses (%)
(¢)§}L§) Aoy asN O3
0.02 0.51 25.10° 25.85° 23.33° 22.65° Cold carcass weight
(kg)
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5]
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0.62 1.31 29.30 31.21
0.78 0.98 22.55 23.66
0.24 0.15 2.75 2.66
0.93 0.09 1.50 1.47
0.54 0.12 6.13 6.20
0.85 0.03 0.23 0.21
0.04 0.02 0.30° 0.31°

(Ao y3) i osle
Dry matter (%)
(Lo 33) 59
Protein (%)
(J-‘é;-3> 0y
Fat (%)
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e S pH
pH of meat
el 22 Ol
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TBARS (mg MDA / kg

of meat)
skas 5l de cels YY
24 hours after slaughter
Lkas sl dw cele YA
48 hours after slaughter

28.50 30.66

2221 21.35
2.33 2.45
1.22 1.32

6.07 6.11

0.22 0.26

0.35° 0.422

s (gls e ngba] SOl glls /00 d)bT ch.w 0o oslite Gy L,y o 6L\5¢,:§'L:Aa-b

*bThe means of each row with different letters have significant difference (P<0.05).
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(adsws 53 @55@9 Solsn Slre p o Slaazesl b bl slaslas 510 Jyde
Table 5. The effect of experimental treatments on serum parameters of fattening lambs (mg/dl)
bl slales

oLl (Experimental treatments)
Jlez|
2 il D3y Loy Y0 BEPTRWRT 35 Aoy V0 A2) dals Laaoil 3
Sl Sbe ' ‘ ' i (Serum parameters)
: 0, L 0, L 0 L] elesasss
P-value) oSk 45%) o0 3%) ol 15%) o oi Slesdes
(SEM) Whey Whey Whey Gey
(powder (powder (powder (Control)
0.02 3.64 75.46% 72.98° 74.36% 63.22° #4
Glucose
J -
0.32 3.23 57.53 52.66 59.75 61.31 s
Cholesterol
0.001 2.07 17.54° 23.84° 18.00° 24.44° J?’“**S"'f
Triglyceride
Vb aeils b 55 5 50
0.01 0.77 24,62 21.90% 23.63% 19.80° High density
lipoprotein
b el b S 5 0
lipoprotein
G oo
0.59 0.19 7.75 7.44 7.61 7.24 f2 omon
Total protein
f ot el 5t
0.02 1.37 22.61° 20.84" 21.33" 2554 T

Blood urea nitrogen
JELCI ‘5;13‘;‘# L_;)LJ Ml glls v/e0 éjuc]a..d): Coglite Gy - Lis; e ‘_gLameL:.a
The means of each row with different letters have significant difference (P<0.05).
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