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Table 1- Chemical composition of raw and heat-pelleted concentrate (% DM)

#*5lass
)
" Treatment™ P-value SEM
Item y Y v
A sule
94.8 94.8 94.8 0.3505 0.168
DM
pla O
? 18.59 18.17 17.83 0.0505 0.168
CcP
EPIEES
1.17 1.76 1.76 0.493 0.566
Fat
foSla
6.68 7.03 8.08 0.0673 0.354
Ash
S o3l 03 Jslaels 26.84 26.98 26.47 0.474 0.529
NDF
oty g 5o Jslaals yud
el sl 53 o 14.72 14.92 1453 0.423 0.586
ADF
# s & o
o *: FE"““”*’S 47.08 46.06 45.85 0.376 0.424

Voo SN A s s 5o Jolaels sud 5 LS ald poa pla (S5 we s J2lB 3ok Ol omd st Sl s ST

sad ol (S5l e Bl Y Hlas (ol sl e,BluiS Y Hlas als gusl 5Bl jlas®

“Non-fibrous carbohydrate was calculated by subtracting the percentage of crude protein, crude fat, ash and neutral

detergent fiber of 100.

“*Treatment: 1. Raw Flour Concentrate, 2. Heated flour concentrate, 3. Heat-pelleted concentrate
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Table 2- Nitrogen fractions in raw and heat-pelleted concentrate (g N/kg DM)

slagias “olas
SO s Treatment” P-value SEM
Nitrogen 1 2 3
fractions
CpP 185.9 181.7 178.3 0.050 0.168
NPN 16.9 15.3 14.5 0.160 0.358
TP 169.0 166.4 163.8 0.124 0.366
BSP 25.6 30.8 28.9 0.727 0.453
BIP 160.3 150.8 149.4 0.347 0.529
NDIN 78.4° 925 110.8@ 0.042 0.685
B> 81.92 58.3 % 385° 0.027 0.824
Bs 31.0 41.3 46.5 0.541 0.957
ADIN 47.4 54.3 64.3 0.204 0.588

sad by (S5l o0l Hlass (ol sl e,ula€ Y Hlas ald ol esuluiS i las®

=NDIN 3L 5a Jslae 085553 BSP (e 008550 TP (3855 58 055538 NPN os 055,554 =CP
R st g 5o Jslae Lol J3L s Jslaels (03555 (B2) =BIP-NDIN (s sy st 50 Jslasls 035080
e 5358 59 Jslaols 535535 ZADIN ¢l s 53 5 Jslae 35535 (Bs) =NDIN-ADIN
ol (P <1/40) Hlapne ol Sl sy 58 5o aliie e B gsa )9

*Treatment: 1. Raw Flour Concentrate, 2. Heated flour concentrate, 3. Heat-pelleted

concentrate

CP= Crude Protein, NPN= Non Protein Nitrogen, TP=True Protein, BSP= Buffer Soluble
Protein, NDIN= Neutral Detergent Insoluble N, B2= Buffer Insoluble Protein, B3= Acid
Detergent Soluble N, ADIN= Acid Detergent Insoluble N

Different letters in each row indicates significant difference (P<0.05).
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Table 3- Degradability parameters of dry matter raw and heat-pelleted concentrate at
different times of incubation in the rumen

(cel) Gosmeale S oo

e Incubation time (h)
* ncubation time
Treatment ; Y : X ™ vz A
) 0.147 0353 0.412 0.521 07447 0.808 0.8892
Y 0147 0353 0.436 0514  0699° 0723 0.861
v 0174  0.359 0.451 0.582 0.654°  0.745 0.840°
SEM 0015  0.046 0.022 0.020 0.017 0.024 0.007
P-value 0423  0.256 0.493 0.108 0.006 0.624 0.010

sad ol (Ssha 5Bl Hlad o Shla ool sl Y Hlad als gusl e Bl las®

*Treatment: 1. Raw Flour Concentrate, 2. Heated flour concentrate, 3. Heat-pelleted concentrate
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Table 4- Ruminal degradability and effective degradability of dry matter

*5las Pl wia3 ol s (celin o aimyu) Hase 55 53 e (sl w)aS
Treatment™ Degradability coefficients® Effective degradability (%/KP)

a b c 0.02 0.05 0.08
1 0.181 0.714 ¢ 0.093 0.768 2 0.644 ¢ 0.564
2 0.206 0.661%® 0.081 0.737° 0.627° 0.557
3 0.201 0.622° 0.094 0.734° 0.617° 0.540
SEM 0.015 0.017 0.004 0.003 0.003 0.005
P-value 0.238 0.030 0.224 <0.001 0.006 0.071

Seb 50 0323 £ 5 Sl =C @33 UK A =b wda e (82 =07
sad ol (Sl e Bl Y Hlas (ol sl e,BluiS Y Hlas als gusl 5Bl jlas™

el (P <e/40) Sl sine 0sls (Sl ¢ siew 5o L0 wldie jue (B ga

#a= High degradation section, b= Low degradation section, c= Degradation rate

#Treatment: 1. Raw Flour Concentrate, 2. Heated flour concentrate, 3. Heat-pelleted concentrate

Different letters in each column indicates significant difference (P<0.05).
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Table 5- Degradability parameters of crude protein raw and heat-pelleted concentrate at
different times of incubation in the rumen
(weles) Ol sS5 Le5

ol Incubation time (h)
* ncubation time
Treatment 0 2 z 8 16 24 48
1 02802 0462 0517 06312 0.703 0.804 0.934 ®
2 0271  0.365 0.441 0.423 = 0.674 0.708 0.957 2
3 0227°  0.384 0.434 0.489 ° 0.674 0.768 0.945
SEM 0.013 0.049 0.011 0.009 0.031 0.035 0.004
P-value 0.049 0.111 0.665 <0.001 0.101 0.500 0.032

bmc;l.%é_)\ﬁa);l...‘is:"_,Lcu_ﬁ‘g:_,lﬁts.\ﬂa_;él.q&:\‘_)Lﬁﬁ?l.';‘saﬂa)ﬁh.‘;s:\ olas ®
*Treatment: 1. Raw flour concentrate, 2. Heated flour concentrate, 3. Heat-pelleted concentrate

Caly g pla o iulis plA (a9 4 Slasasid 3o (5 iy Al 9 Sy 5230 Sladanl § -7 Jgua
(mOJuMJJ)QJIJ}QOM

Table 6. Degradability parameters and ruminal effective degradability of crude protein raw
and heat-pelleted concentrate

#olass Fends wiad cul s 0% i) e FY 58 B (sedy wiad
Treatment ™ Degradability coefficients* (el
a b o 0.02 0.05 0.08

1 0.221 0.736 2 0.068 2 0.801 0.6892 0.6212

2 0.224 0.7194 0.048° 0.800 0.633° 0.551°

3 0.245 0.598 P 0.038° 0.795 0.633° 0.550°

SEM 0.012 0.018 0.005 0.004 0.008 0.008
P-value 0.231 0.001 0.011 0.654 0.005 0.002

el 5o 43a3 s euli=C @33 wS (Bl =D Gias e a2t
et aly S5l s Bl Y Hlad (ol T a8l Hlad alh o, 5Bl Hlas *
el (P < /00) Dlagiae o5las Sl o sien 58 50 ldie sae Sgoa
"a= High degradation section, b= Low degradation section, c= Degradation rate

“Treatment: 1. Raw Flour Concentrate, 2. Heated flour concentrate, 3. Heat-pelleted concentrate
Different letters in each column indicates significant difference (P<0.05).
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Table 7- The amount of gas production raw and heat-pelleted concentrate at different times of
incubation (ml/200 mg DM)
(wela) Ooaenls s Lo

Folass -
Treatment” Incubation time (h)
2 4 6 8 24 48

1 3.66 9.33 18.66 22.00 55.99 56.66
2 2.33 6.66 16.99 20.33 49.33 50.00
3 1.00 5.99 13.99 15.66 46.66 47.33
SEM 1.138 1.753 1.972 2419 2.762 2.762
P-value 0.323 0.418 0.308 0.237 0.123 0.123

sad ol (S5l e Bl Y Hlas (ol sl eoBluiS Y Hlas als gusl ssuluS ) Hlas®
“*Treatment: 1. Raw Flour Concentrate, 2. Heated flour concentrate, 3. Heat-pelleted concentrate

Gl pa b oudd caly g pla 0 ,3alasS IS wal g5 (sladainl A Jgaa
Table 8- Gas production parameters of raw and heat-pelleted concentrate

*las **la el 5k
Treatment™ Parameters™
b c

1 63.981 0.059
2 55.717 0.051
3 56.605 0.059
SEM 2.520 0.005
P-value 0.112 0.489

bda.:bc_\.\guj\)[);AJLLA:SZY‘)LA:G‘US)‘J;(_;JJTQ‘)LLMQSZYJLA&Z“:B‘_;J‘)—"G‘)LL.LSZ\ \)LA:G*
SEals e el € (SRl he) 5aad3 BB s o Lo Jslasls (i 5 saad 5 5K pas D7

(el i she)
*Treatment: 1. Raw Flour Concentrate, 2. Heated flour concentrate, 3. Heat-pelleted

concentrate
“*b: Degradability of water insoluble (ml), ¢: Rate constant (ml/h)
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Table 9- Estimated parameters for raw and heat-pelleted concentrate using gas production

technique
%‘)L‘u:
T, SCFA ME DOM
Treatment

1 1.227¢2 11.905° 76.404 2
2 1.090° 10.852 b 69.904 ©
3 1.031¢ 10.506 © 67.314 ¢

SEM 0.003 0.005 0.131
P-value <0.001 <0.001 <0.001

sad el (S5l ool Y Hlas (ol gaul eoBluiS Y Hlas ala gusl ssBlai€ ) Gl
Jo318e) pead solie S8 (5553 = ME ((Szd solo 0 S ae Yoo 5a Jsaslae) 5aa3) 8B5S o slaassl SCFA
(S2a sube v yu) pusa Ll ST ssle = DOM (Lza suls aSslS Ho

sl (P < /00) Sladiae oslis Sl & st 58 o wldie B ya
*Treatment: 1. Raw Flour Concentrate, 2. Heated flour concentrate, 3. Heat-pelleted concentrate
SCFA: Short-chain fatty acid (mmol/200 mg DM). ME: Metabolizable energy (MJ/kg DM), DOM:

Digestible organic matter (% DM)

Different letters in each column indicates significant difference (P<0.05).
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Introduction: In this experiment the chemical composition, nitrogen fractions, degradation
characteristics and gas production of raw and pelleted concentrate were determined. Food processing
is one of the most important factors affecting feed intake and digestibility of feed which may be used
to optimize fermentation and digestion (Dann et al., 1999). Cereal processing can make optimal use
of them, reduce nutrient losses, and also make livestock more balanced, which is very important in
animal nutrition management. The aim of this study was to determine the effect of pelleting on the
chemical composition, nitrogen fractions and degradability characteristics of commercial
concentrates by two in vitro methods.

Material and methods: This study was carried out at the Research Farm, Faculty of Agriculture,
University of Birjand, Iran. In order to prepare experimental treatments, concentrate samples were
prepared in three stages. Step mash concentrates or Mash that was not inserted into pelleted machine,
conditioner stage or phase that concentrates flour inside the machine under the influence of water
vapor was 80-70 ° C and the third stage when the concentrates from the crossing conditioner cooled
and turned into pellets. The treatments were: 1. mash concentrates before pelleting, 2. mash
concentrates that has received heat and the pass conditioner and 3. Heated and pelleted concentrates.
Degradability parameters of the samples were measured after incubation for 0, 2, 4, 8, 16, 24 and 48
hours in the rumen of two fistulated Holstein cows. The DM and CP degradation data were fitted by
exponential equation P=a+b (1-e—ct). Effective degradability (ED) were calculated using of equation
ED =a + {(cb)/(c + k)} and taking into consideration passing rate (k) 0.02, 0.05 and 0.08 per hour.
The gas production was recorded after 0, 2, 4, 6, 8, 12, 24 and 48 h of incubation. The data at the
different times was analyzed using completely randomized design.

Results and discussion: The results showed the pellet process had no appreciable change on
chemical composition (DM, CP, Fat, Ash, NDF, ADF) of concentrate. The non-protein nitrogen
(NPN) decreased under the influence of heat processing. Neutral detergent insoluble nitrogen (NDIN)
increased under the influence of heat processing (P<0.05). Acid detergent insoluble nitrogen (ADIN)
also increased under the influence of heat process but no significant difference observed. The lowest
NPN was observed in heat-pelleted concentrate. Pellet heating caused a significant reduction in part
b of dry matter and crude protein commercial concentrates. The rate of degradability in crude protein
was associated with a significant reduction. There was a significant difference between the mean
degradability coefficients and the effective degradation of crude protein under the influence of heat
process. The highest mean slow part of degradation was observed in control treatment (0.7360).
Significant difference was observed between treatments in terms of fixed rate of degradability (P
<0.05), but there was no significant difference between two and three treatments. Pellet heating
reduced part with the potential gas production that confirmed the results of the nylon bags method.
According to the obtained data in this study, short chain fatty acid (SCFA), metabolizable energy
(ME) and digestible organic matter (DOM) of experimental treatments showed significant differences
(P<0.05).



WAY Jlo /¥ o)l YA sl /ol pols (clasimgts 4y s S mil O

Conclusions: It was concluded that pellet heating reduces the dry matter and crude protein
degradability, especially in both gas production and nylon bag technique. Therefore heat process
during pelleting concentrate is a good strategy to reduce ruminal degradability of concentrate and
supply bypass protein requirement of dairy cows.
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