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Tablel-Chemical composition of moisture absorbents (g/kg DM)

wLo)" L;Lm oy Sais odle LJ‘ odlo Pl> B L_;ub bJ.u}w 3 J}L’ub ).uB L;J,»,wl b,\.uyu 5 J}L’ub )...3
Treatments DM! (g/kg) OM? (g/kg DM)  CP® (g/kg DM) NDF* (g/kg DM) ADF?® (g/kg DM)
PS5 L5 910 890 155 694 505.3
Wheat bran
ShedS P2 895 973 53.7 133.7 169.6
Raisin pedicle
2y padS 752 961 51.4 88.3 71.7
Rejected Raisin

“ 4.] ‘e
Ml e 951 986 154 680 490
Pomegranate seed pulp
o 944 942 22.1 780 480
Wheat straw

Sl dded o
OEahed 916 919 114.6 316 328

Raisin rachis

T Dry matter

2 Organic matter

% Crude protein

4 Neutral detergent fiber
® Acid detergent fiber
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Table 2- Effect of absorbents on chemical compositions of potatoes pulp silage

. . Abgs Qo
) ) Sl g JiauiS £ 03jlg yioulS Ul alles puS olS B
o oS - . _ )’i" SEM  P-value
Chemical Composition control Wheat Raisin Rejected Pomegranate  Wheat  Raisin
bran pedicle Raisin seed pulp straw rachis
iz ol 126.69  287.3°  313.3f 342° 301° 254.6%  242.6° 1.6 <0.0001
Dry matter (g/kg)
Sole ¢ b be be a d b
. 928.2 936.7 932.8 933.4 944 919 933.9 1.5  <0.0001
Organic Matter (g/kg DM)
pH 4.37° 4.08° 3.76° 3.34° 3.53¢ 4.19° 3.77° 0.044  <0.0001
P g a b e f d e c
. 175.8 131.5 96.8 91.8 117.3 96.5 125 0.7  <0.0001
crude protein (g/kg DM)
(S 0db g Jolomal yud c b e f a d
423. 493. 196.6¢ 2. 49. . 2. .0001
NDF(g/kg DM)? 3.8 93.6 386 96.6 3325 649.8°  399.8 8  <0.000
el oiagd 53 Jolonels yud
282.3¢ 236.5° p 189.6 6° 4275 1P 1. .0001
ADF(g/kg DM)’ 82.3 36.5 369 89.6 308.6 5% 366 6  <0.000
Kb bl 555°  99.2°  97.1° 139.8° 123.8" 87.9°  1027° 177  <0.0001
Fleig points
Sl 0a9d > Jglomels (559 a d od b od e b
. 42.2 46. 1.1 45.2 . 10. .0001
ADIP“(g/kg DM) 58.9 6.6 5 5 35 53.9 0.3  <0.000
S oabgd  Jgloels (59 d b c c d e a
4.2 7 1. 7 . 46. . 10. .0001
NDIP® (g/kg DM) 6 59 81.6 0 58.3 6.6 88.9 0.3  <0.000
uﬂ:’?‘i o)l c b d e d a c
284, . 157. 113.7 159.1 477. 261.61 . .0001
N-NH, S(ma/kg DM) 84.8 356.8 57.3 3 59 0 61.6 6.6  <0.000
7 T -
WSC™ ol > s Slyicnges 20.9° 19.6° 20.5° 48.3° 19.9° 21.3° 25.2° 0.49  <0.0001
(g/kg DM)
S8 sl
i 0.471¢ 1.012° 3.246° 3.734° 3.612° 0.6 3.124°  0.057 <0.0001

Lactic Acid (g/kg DM)

(P<0/08) sy o o sine OS] (cls o i By b s, 1o (cloySils
“Means within same row with different superscripts differ (P<0.05).
2 Neutral detergent fiber
% Acid detergent fiber
* Acid detergent insoluble protein
® Neutral detergent insoluble protein
® Ammonia nitrogen
" Water soluble carbohydrate

)1 )8 S 5e8 anals D g 39 aali o Iy (P<0/01)
B sl adsle juin cudS Slo Sy (o0 pVL SSE o ps
el sl o 0o Ll slaaygh )l 3l (3938) (S g e
S
Laslest ol )3 Jsbor o)l (ol slgione o &0 i o S8
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1558 ol 99 YL .l o olitl _p9)Sun s0395 A5
055 B (gl ytgn | (g iy Sl o sl o] (gorimd Lt
3818 ol Koo lods Cunl o okl (9,500 0055 Agi 4o
(29550 0355 Mg 033l (6 g 4 dtnly Oglds gorimd LS

(3) ol pKislojl Ll )

Rl Sl poge 5ol 5 20ld (sl o 3 3T 5B 292
(el PH) 33 caslials 11055 5 Jsloeo lytimgs S lize 35,
O dauang L Lajles pluw 04 Jise 4 cwllayl o
235 38 o clie 12035 5 Jsboo ol 5 Jolomo Sl yaimss S
O o el Gugm s oy JI Qb (3938 0k ssm i
90540 Camez ol 2 88 sl Joj 3T loj 08 43T o
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Table 3- Effect of different moisture absorbents on gas production parameters of potatoes pulp silage after 144hr of incubation®

)L? J.Jy L;me‘; By ,;.w.uS e °3)"5 ,mu.uS )L\‘ Al PJ.S o8 M?:‘J?
Gas production control  Wheat  Raisin  Rejected  Pomegranate  Wheat R”.S) . SEM  P-value
parameters bran pedicle Raisin peel straw aisin

rachis
”LZ*J"" el 44543* 283.01° 296.25°  343.57° 249.12% 262.07° 238.95° 4.71 >0.0001
A* (ml/g DM)
gzﬁ]ﬁ)v 0.065°  0.11° 0.05 0.15% 0.09° 0.05 0.08°  0.002 >0.0001
ijlzh’)b 179° 056 0 0 0 0 0 0057 >0.0001

“Means within same row with different superscripts differ (P<0.05).
2 Asymptotic gas production

® Rate of gas production

4 Lag time

(P 0/05) ssly o Jogino ST b aie b g o b s, y2 SageSilor

feelo 24 )3 g1dg S5 olal 1 iao5 o a5 (ol (8l e (slacoriol by cilismo (slaeugh )l 3l =4 Jgaa
Table 4- effect of different moisture absorbents on rumen parameters of potato pulp silage according to gas production of 24hr*

. by Cg
03}l Lyhodt bl s iS5 oS
lnSs  clmdoein] G oo GRedS ey 0djly hedtS ) P o
S S - Wheat  Raisin Rejected  Pomegranate  Wheat 1 SEM  P-value
Rumen parameters control . . Raisin
bran pedicle Raisin peel straw .
rachis
Siis oole (g palb uan culld
AIVDMD? (g/kg 420°  430° 570° 530° 400° 310° 540° 13 <0.0001
DM)
Sis oo b pan CoLlE a bc c ab a d ab
650 610 590 630 650 430 630 6.38 0.0001
TIVDMD? (g/kg DM) -
L;" odlo mui L8 a c e c e d d
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Gas production after
24 hr (ml/200mg DM)

(P 0/05) ssly o Jogino ST (b aie b g b s, y2 SacxSilor
“Means within same row with different superscripts differ (P<0.05).
2 Apparent in vitro dry matter digestibility
® True in vitro dry matter digestibility
4 Organic matter digestibility
® Microbial biomass
® Metabolizable energy
7 Partitioning factor
8 Short chain fatty acid
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Introduction Using agricultural-industrial waste is one way to overcome the shortage of animal feed. Potato
is one of the most important products in the world after rice, wheat and maize. Potato pulp is a by-product which
remains after extraction of starch, and can be used as animal feed. Because of the high moisture content of the
potato pulp, silage is the best way to maintain it. However, its high moisture content leads to inappropriate
ensilage. Adding of moisture absorbents (MA) not only reduce the effluents, but also improve the silage quality.
Materials with high content of cell wall are suitable candidates to be used as MA. Agro-industrial co-products
including raisin wastes and pomegranate seed pulp have high cell wall and no report was found for their usage as
MA. The purpose of this study was to assess the effect of different absorbents on potato pulp silage fermentation
quality.

Materials and Methods Fresh potato pulp was obtained from Alvand potato processing company
(Hamedan, Iran). After transfer, the potato pulps were immediately ensiled with MAs including wheat bran,
raisin pedicles, rejected raisins, pomegranate peel, wheat straw and raisin rachis. The treatments were: 100%
potato pulp (control), 80% potato pulp and 20% wheat bran, 80% potato pulp and 20% raisin pedicles, 71%
potato pulp and 29% rejected raisin, 80% potato pulp and 20% pomegranate peel, 80% potato pulp and 20%
wheat straw and 80% potato pulp and 20% rachis. After 74 days, the silos were opened for investigation.
Chemical composition (i.e., dry matter, crude protein, neutral detergent fiber, acid detergent fiber, Fleig point,
pH and lactic acid concentration) were determined. In vitro gas production was used to assess fermentation
parameters of treatments. Therefore, volume of gas production after 24 hours of incubation, rate of gas
production, asymptotic gas production, lag phase, organic matter digestibility, metabolizable energy, partitioning
factor, microbial biomass and short chain fatty acid concentration were determined. All measurements were
carried out with four replications. Statistical analysis was carried out in completely randomized design using
SAS (version 9.2).

Results and Discussion Results showed that the addition of absorbent to potato pulp silage significantly
(P<0.05) increased dry matter, content of the cell wall, organic matter and Fleig point in some treatments. Fleig
point is an indicator of silage quality. The treatment including rejected raisin showed the highest value of Fleig
point (139.8 vs. 55.53 for control). The lowest ammonia concentrations were detected in treatments containing
rachis, pedicles and pomegranate peels which can be attributed to the presence of tannin in these absorbents.
Tannins reduce the proteolysis that lowers the ammonia concentration. The concentrations of lactic acid were
higher in rejected raisin (3.734 g lactic acid/ kg DM) and pomegranate seed pulp (3.612 g lactic acid/kg DM) and
the minimum value was observed in control (0.471 g lactic acid/ kg DM). The higher concentration of lactic acid
shows the better quality of silage and among other fatty acids has the greater effect on pH of silage. Addition of
different absorbents reduced true organic matter digestibility. Apparent organic matter digestibly was not
consistent with reported value for true organic matter digestibility. This could be due to the method of measuring
of former. In this method the residue is contaminated with microbial debris which overestimates the organic
matter digestibility. After 144 hours of incubation gas production was reduced in treatments with absorbents.
Rate of gas production in silage with rejected raisin was significantly (P<0.05) higher than other treatments. Lag
time observed only in control and wheat bran treatments, whereas the lag time in other treatment was zero.
Partitioning factor in raisin pedicles, pomegranate peel and raisin rachis was higher than other treatments (3.05,
3.35 and 3.01). The higher value of partitioning factor shows the better quality of feedstuff and reveals that more
fermented organic matter directed towards microbial biomass rather than production of volatile fatty acids.

Conclusion Because of high moisture content of potato pulp, it is suggested to ensiling this by-product for
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using as ruminant feedstuff. In this study, rejected raisin was the best moisture absorbent. The results showed
that treatments containing rejected raisin, pomegranate peel, pedicles and rachis were suitable absorbent in
ensilage process because of lower pH, higher lactic acid production and better quality of silage, respectively.

Keywords: Absorbent, Quality, Potato pulp, Silage.



