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Extended Abstract

Introduction and Objective: Every day, a large amount of rumen fluid is discarded in Iranian slaughterhouses, which
contains a large amount of microbial protein, volatile fatty acids (VFAS), enzymes, microorganisms, vitamins and
minerals. On the other hand, it has a large amount of ammonia and phosphorus, which when disposed of in
slaughterhouses, its nutrients enter the soil and waterways and cause environmental pollution. Therefore, it is important
to find ways to continuously use rumen fluid. The benefits of recycling these wastes are primarily the reduction of
environmental pollution and then the production of a feed source for ruminants. In order to destroy pathogenic
microorganisms, rumen fluid can be autoclaved. It can also be dried to remove moisture. The spray drying method is a
simple, fast and also an economical method to obtain powder from a solution or a liquid suspension (such as an enzyme
suspension) and due to the short drying time and relatively low temperature, the spray drying method is It has been
successfully used for heat sensitive materials. Because in the drying method, the materials are exposed to high
temperature for a few seconds. Covering materials should be used, some carbohydrates, gums, proteins and chitosan
are used. Polysaccharides such as maltodextrin are an excellent choice for carrier materials due to their stability,
abundance in nature, and low price, and they protect sensitive compounds from the high temperature of the spray drying
method. Therefore, this research was carried out with the aim of autoclaving and destroying pathogenic microorganisms
on the chemical compounds, the activity of various enzymes, and essential and deficient mineral elements of rumen
fluid dried by spray drying with 1% maltodextrin.

Material and Methods: Rumen fluid was taken from the slaughterhouse and after straining, it was autoclaved at 121°C
for 40 minutes. In order to dry the rumen liquid, the spray drying method was used, and because in this method the
liquid is exposed to high temperature for several seconds, maltodextrin was used. A fresh rumen fluid sample was dried
with a spray dryer at an inlet temperature of 168 degrees Celsius, an outlet temperature of 85 degrees Celsius and an
air flow of 8 liters per minute. A sample of rumen fluid was autoclaved at 121°C for 40 minutes and then dried with a
spray dryer with inlet temperature of 172°C, outlet temperature of 85°C and air flow of 8 liters per minute. The other
sample was dried by adding 1% (weight/volume) of maltodextrin with a spray dryer with an inlet temperature of 172
degrees Celsius, an outlet temperature of 85 degrees Celsius and an air flow of 8 liters per minute. The next sample
was dried by adding 1% maltodextrin to autoclaved rumen liquid by spray drying method with inlet temperature of
168°C, outlet temperature of 79°C and air flow of 8 liters per minute. A fresh rumen fluid sample and autoclaved fresh
rumen fluid were used as negative and positive controls, respectively. The treatments include 1) Fresh Rumen Fluid,
2) Autoclaved Fresh Rumen Fluid, 3) Fresh Rumen Fluid Dried by Spray Drying Method, 4) Fresh Rumen Fluid
Autoclaved and Dried by Spray Drying Method, 5) Fresh rumen Fluid Dried by Spray Drying Method with 1%
Maltodextrin and 6) Fresh Rumen Fluid Autoclaved and Dried by Spray Drying with 1% Maltodextrin.

Pathogenic microorganisms include: Escherichia coli, Klebsiella pneumoniae, Proteus, Pseudomonas aeruginosa,
coliform, Staphylococcus aureus, non-aureus staphylococcus, Strep agalactiae, Strep obris, chemical compounds
including: percentage of dry matter, protein, ether extract and ash and activity of various enzymes including: carboxy
methylcellulase, microcrystalline cellulase (Avislase), alpha-amylase and enzyme activity of filter paper and the
concentration of some mineral elements including: calcium, phosphorus, magnesium, silver, boron, barium, beryllium,
cobalt, chromium, manganese, lead, strontium, zinc, lithium , iron, copper, aluminum and silicon were determined.
Results: The results showed that by autoclaving, the concentration of pathogenic microorganisms in the rumen fluid
reached zero. The percentage of dry matter and the percentage of crude protein were the highest in the treatment of
freshly autoclaved rumen liquid with spray drying method. Dried rumen fluid with 1% maltodextrin had the highest
activity of polysaccharides degrading enzymes compared to fresh rumen fluid. The concentration of elements calcium,
magnesium, silver, boron, barium, beryllium, cobalt, chromium, manganese, lead, strontium, zinc was the highest in
rumen liquid dried by spray drying method (P<0.01). The concentration of phosphorus element was the highest by
spray drying with the addition of 1% maltodextrin (P<0.01). The concentration of lithium element was the highest in
autoclaved and dried rumen fluid with 1% maltodextrin (P<0.01). The concentration of iron, copper, aluminum and
silicon elements was the highest in autoclaved and dried rumen liquid by spray drying method. Autoclaving killed
pathogenic microorganisms and retained about 50% of the activity of various enzymes.

Conclusion: Based on the results of this research, it is recommended to autoclave the rumen fluid in order to eliminate
pathogenic microorganisms along with drying by spray drying method.
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1- Fresh Rumen Fluid

2- Autoclaved Fresh Rumen Fluid

3- Fresh Rumen Fluid Dried by Spray Drying Method

4- Fresh Rumen Fluid Autoclaved and Dried by Spray Drying Method 5- Fresh Rumen Fluid Dried by Spray Drying Method

with 1% Maltodextrin
7- Carboxymethyl Cellulose

6- Fresh Rumen Fluid Autoclaved and Dried by Spray Drying with 1% Maltodextrin
8- Inductively Coupled Plasma—Atomic Emission Spectrometer
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Table 1. Number of pathogenic microorganisms in rumen fluid before and after autoclaving and drying by spray

drying method

T

TrsiTjgts Number of microorggnjsm (cfu/gr?'
SAFRE * SFRF (cfu/gr) Lepuesl8lg,Ssn dlas
0.0 <3 Escherichia coli
WLl
0.0 0.0 Klebsiella pneumonia
0.0 0.0 Proteus
VP99
0.0 0.0 Pseudomonas aeruginosa
923951 (bgegages
0.0 <3 Coliform

P s
0.0 2.5x10? Staphylococcus aureus
, 9] (oS o5 shublinl
0.0. 5x10% Non-aureus staphylococcus
gl i oS oS shSlil
0.0 0.0 Strep agalactiae
SV Oyl
0.0 25 Strep disagalactia
4SBT s oyl
0.0 15 Strep Obris
omtrgl oyl
0.0. 3.8x10* Total
59 ol

il 9,5 Sid gy b ol Suid 9 Mgl o) 4l wle :SAFRR g (il (13,8 Siis g, b odds Suid 035 4K wlo :SFRF Jols b, los’
The treatments include SFRF: Fresh Rumen Fluid Dried by Spray Drying Method and SAFRF: Fresh Rumen Fluid Autoclaved and Dried by Spray

Drying Method .
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5 Er besd SbSy Jdba NG Grmes g5
Gebrehawariat et al., ) sl o JSlgs (slaaisS
025 gl ald Ghmoly cul 0 & bl 5l (2016
ale 008 Ll b anlp ol ulply il a5 &0
P gy doyd g Sis odle dopd il 8l cael 4l
ol St g M9l 4aSds molo Hlow 50 4 )51 .l o
TSR S R VAN RS ST Y
oy &S Caol o3 pyieS wlspn oy g Suis odlo
9wl oad (oS cpl el cp S glle (3953 o) oo
Loyd Gl Bl zmen Al oo o (ke LI Lo B
plo 3 (Shed (F2938 S el pb g 9 SuiS 0bo
ol 45 am e Ui il o) s Com Casenl ()l
A aaSd mle mbesd SliSy Ll el s
el boylod ple 4 Cud 35 oS dgdle Loy Y 2958
oS dgle b S Moy g (g3l ojlas do > Laas
(Alloue et al., 2007) ool oaind Lids 5 Job oy
bl 0,8 Sits wulp 0 oSl o bl Sl

A5 ySB g 5l ojlas doys baas el g3yl

(52 o OS5
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oS 5 6y dxe yabds 40,8 oMl el ons oaly L
o3lo duoy3 (P /4 V) b )13 5 cowi 1) b jlows obows
5 0. oMS o5l 051 AaSi wlo Jlows )3 pl piigy o SiS
2 9 Ndgy oy by (il (40,8 S gy b odds Sis
Qo> Vo S 3l ol pedrdy ouds Siid 4l mlo Hlows
oyomdy Libly 0,5 S ey Lot Sid 4SS
M g5l el milo 10 5 D90 oy yiddin duoyd ) oy yinSdgillo
ol yadrey WL O'))S Siis U9y L oo Sis PR
Glaslllas > (P<+/+Y) 255 (S dopd VS dgdlo
dge S gyl ojlas Pl (ugy wusb Loy
Sakaba et al., ) s 5)l5 1oy VY 5 0NV No/aY
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Table 2. Approximate analysis of processed rumen fluid

P-Value Treatments®
Jlos! s SEM Voo Parametis«(%a
S bsine SAMFRF SMFRF SAFRF SFRF (o) Lol
<0.01 0.34 BL.73° 79537 86.14° 84420 Dry Matter
[E 2SS
<0.01 0.16 20.79°¢ 19.89° 25.66° 24.17° Crude Protein
P g
<0.01 0.19 2.23° 3.68 2.82° 2.91° Ether Extract
ol olas
<0.01 0.28 23.23¢ 34.058 26.15¢ 32.40° Ash
S5

2lo SMRF ¢ il (0,8 s hgy boad s 5 M55l 0j1 4seSd molo :SAFRR ¢ il (13,8 gy b ot S 03l 4 mlo SSFRF ol Loy los?
olpaday bl (40,5 Sdd ig) b odd Suidg gMS gl 031 4008l molo :SAMRF g 0o )3 V(S dgille ol padrey (oiily (40,8 Sid g, b odd Stid 031 oSl

The treatments include SFRF: Fresh Rumen Fluid Dried by Spray Dryin
DryiQ%Method, SMFRF: Fresh Rumen Fluid Dried by Spray Drying Me!

Dried by Spray Drying with 1% Maltodextrin
In each row, dissimilar letters indicate a significant difference (P<0.01).

sy, L (Schiile et al., 2008) ol s ji)l55
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2 0Pl ESen S 5 de dlasdy bl b ais el
2l Sl Hlaw JSS o Gladads o plo S
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Colled V¥ dao pd Laas el oy piwSdgdle 409381 g ol
2oy B bhis el oy aSgille 2oyd Y 39581 b g w5
el 5155 50 s et oS gl 4 o L”jrva}j colad
Ao il oslatnl (wgije ST Suidgrd slam Bl 59l 0>
Iy o 4y (gdso dlgo @83 g o> doup |y Syes 5 (i%e
mad Cuild cledy (gdxe dlgo olul 1 i 28> by ialS
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.(Salem et al., 2015; Salem et al., 2013)
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Table 3. The activity of the main enzymes (1 U/ml) that degradable polysaccharides of the processed rumen fluid as a

percentage of fresh rumen fluid

R "Treatment
JE,:\:?ICUJ; SEM YL%L«..J Parameters (%)
S SAMFRF SMFRF SAFRF SFRF AFRF (2u2y3) s ol
<0.01 0.06 41.52° 83.442 40.19° 55.64° 58.49° Carboxymethylcellulase
Mok Jio S
<0.01 0.12 33.32¢ 81.30° 28.53¢ 44.43° 54.19° Microcrystalline cellulose
sk ol 579,800
<0.01 0.09 32.66° 88.34% 26.98° 32.83¢ 43.00° a-amylase
Mol W
<0.01 0.08 79.24° 98.622 70.33¢ 86.53° 80.93" Enzymatic activity of filter paper

ilo KIS ol el

4B 5 0 3] SIS JsagSa ) L sl

(bl 52)S St bg) L o SS9 9IS 1 o)1 AaSd ale SAFRR (il (13,8 SKid gy b o K o) aaSd mle SFRF Jols Ldolojl (clajlos”
Sid oy bodd Suis 5 g Mgl 03l aeSs mlo :SSAMFRF g sio)3 ) (o piaSdgillo olyons ay bl (40,8 S g, b o Siid 0l dpeSd a3lo :SMFRF

lis equal to 1 micromol of glucose released per minute

o> VoS gl ol pad 4y il (40,8
(P<1+Y) Conl s (dme iglis oaimd L aliel By 3y o )

2The treatments include AFRF: Autoclaved Fresh Rumen Fluid, SFRF: Fresh Rumen Fluid Dried by Spray Drying Method, SAFRF: Fresh Rumen Fluid
Autoclaved and Dried by Spray Drying Method, SMFRF: Fresh Rumen Fluid Dried by Spray Drying Method with 1% Maltodextrin and SAMFRF:
Fresh Rumen Fluid Autoclaved and Dried by Spray Drying with 1% Maltodextrin

In each row, dissimilar letters indicate a significant difference (P<0.01).
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Table 4. Concentrations of Macro and Micro minerals of processed rumen fluid

P-Value  SEM "l jlogs Lo pusto
SAMFRF SMFRF SAFRF SFRF AFRF FRF
(Suis odlo p)S5hS 3 p)5) Sl g (Sire Slge
<0.01 0.000 3.6197 4.815° 4.711° 5.596% 0.1347 0.205° Calcium
Wf-"”“lg
<0.01 0.000 2.000¢ 2.530° 2.451°¢ 2.796% 0.120° 0.103" Magnesium
S
<0.01 0.000 7.084° 9.583 0.810° 0.137' 0.446° 0.452° Phosphorus
g
(Ppm) 5L oS (Same Slge
<0.01 1.832 0.0997 0.138° 0.191° 0.246° 0.0177 0.025° Silver
0y
<0.01 0.000 471.239° 515.707° 743.503° 537.024° 2.015¢ 1.724" Aluminium
posasl]
<0.01 3.854 1.090° 16.538° 19.028" 193.710° 1.087° 0.932' Boron
292
<0.01 2.870 10.924¢ 14.221° 164.53" 176.560% 0.565°¢ 0.421' Barium
L
wb
<0.01 0.187 0.039¢ 0.045° 0.060° 0.106* 0.005° 0.005¢ Beryllium
posky:
<0.01 0.254 0.198¢ 0.223° 0.308° 0.336% 0.013" 0.014¢ Cobalt
<0.01 2.369 1.574¢ 1.892¢ 2.863° 4.192% 0.063" 0.079¢ Chromium
P9S
<0.01 0.000 5.053¢ 5.397¢ 88.888% 6.910° 0.174" 0.151° Copper
e
<0.01 8.472 251.414° 325.913° 403.411° 342.125 117 2.435° Ferrum
ol
<0.01 6.185 8.812% 7.037¢ 5.764¢ 7.793° 0.058" 0.097¢ lithium
<0.01 3.547 23.521° 34.578° 32.979¢ 41.609* 0.355' 0.579° Manganese
<0.01 4.061 0.249° 0.358° 0.348° 0.696* 0.002¢ 0.006¢ Molybdenum
Odge
<0.01 191 2.094¢ 2.526° 3.636° 45132 0.081' 0.186° Nickel
S
<0.01 0.321 0.766° 0.858° 1.266° 1.874% 0.084" 0.092¢ Lead
O
<0.01 0.000 2156.953°  2071.486° 2992.810° 2002.216° 64.510° 36.027" Silicium
<0.01 3.290 69.004° 88.887° 895.510° 1110.616° 1.820' 3.463° Strontium
o]yl
<0.01 1.563 31.602¢ 42.713° 51.713° 734.91° 0.887' 1.121° Zinc
89

&bo [SAFRF ( Libly 0,8 Suid gy b o Sis 031 4neSs mulo :SFRF coss oMS g5l 0315 4008l mylo (AFRF w0l auaSs xlolFRF Jolis w;;;"lnj slalogs?
900y VS dgdle olpen ) (Liidl 3,8 S hgy b odd Sid ol aeSd mle :SMFRF (¢ Liusly 13,8 Siid g, b odd Sid g 9 MS g3l 031 e
Aopd ) S dgille olped dy Ll (3,8 S g, b odd Sid g oM i1 05l 4eSs Lo :SAMFRF

(P<eN) s gime glas oimd (Lt Lol gy aydy b 3

The treatments include FRF: Fresh Rumen Fluid, AFRF: Autoclaved Fresh Rumen Fluid, SFRF: Fresh Rumen Fluid Dried by Spray Dr)éiné; Method,
SAFRF: Fresh Rumen Fluid Autoclaved and Dried by Spray Drying Method, SMFRF: Fresh rumen Fluid Dried by Spray Drying Method with 1%

Maltodextrin and SAMFRF: Fresh Rumen Fluid Autoclaved and Dried by Spray Drying with 1% Maltodextrin
.In each row, dissimilar letters indicate a significant difference (P<0.01).
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