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Background and Objectives: Ruminant feeding systems based on region-
specific by-products are a valuable approach to provide animal feed.
Among these agricultural residues is oregano waste, generated by oregano
extraction factories. Due to their high moisture content, storing such
resources under normal conditions is challenging. Ensiling is a common
technique for preserving and processing high-moisture forages. On the
other hand, supplementing diets with readily degradable carbohydrates
such as wasted date improves the nutritional value of silage. The objective
of this study was to investigate the chemical composition, ruminal
degradability, and in vitro gas production of Mentha pulegium L. pulp
silage at varying proportions of wasted dates.

Materials and Methods: To perform this experiment, 400 kg of Mentha
pulegium pulp was ensiled with 0, 5, 10, and 15 percent of wasted date in
10-litter buckets. The experimental diets were as follows: 1) dried Mentha
pulegium pulp, 2) Mentha pulegium pulp ensiled without additive, 3)
Mentha pulegium pulp ensiled with 5% waste date, 4) Mentha pulegium
pulp ensiled with 10% waste date, 5) Mentha pulegium pulp ensiled with
15% waste date. The buckets were exposed after 45 days, and multiple
samples were collected to determine chemical composition, in vitro gas
production, and ruminal degradability using the nylon bag technique.

Results: The results showed that dry matter content of Mentha pulegium
pulp increased through ensiling, along with enhancement in the percentage
of waste dates in silages. The neutral detergent fiber (NDF) and ether
extract of Mentha pulegium pulp decreased with ensiling, however, the
addition of waste dates to the silage caused an increase in their percentages.
The lowest volume of gas produced during incubation time was associated
with Mentha pulegium pulp silage without additives (100 mL). Both gas
production potential and gas production rate were reduced by ensiling
Mentha pulegium pulp; however, the addition of waste dates to the silages
increased these two components. The partitioning factor exhibited the
highest value in ensiled oregano pulp without additives (2.23 mg/mL). The
rapidly degradable fraction (a) of dry matter (DM), crude protein (CP), and
NDF, as well as the potentially degradable fraction (b) of CP and NDF,
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decreased due to ensiling. Conversely, the addition of waste date to silages
led to an increase in the degradability of the soluble fraction. The slowly
degradable fraction (b) of DM increased with ensiling and additionally
with the addition of waste dates into silages. The degradation rate (c) of
DM and NDF decreased as a result of ensiling, whereas the addition of
different percentages of waste dates up to 15% let to a significant increase
in this component (0.016 and 0.018, respectively).

Conclusion: The results showed that the chemical composition and
nutritional value of Mentha pulegium pulp decreased slightly with ensiling.
However, it seems that the best performance of silage production can be
observed by adding 15% of waste dates to ensile oregano pulp.
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L J s
Mentha pulegium pulp silage
s bl L L Lop 0L Lok g W
ey Slhrs KWITN doa)e (g Without Mentha (Lo3) plosd S 5
e c. date ; ; TP
Sl b Lot With 5% pulegium Chemical composition (%)
P-Value SEM J> J" date pu|p
With With
15% 10%
date date
0.0001 0427 37.83°  32.04° 30.81° 27.71° 25.89¢ Dry matter Lo o3l
0.014 0548  90.50°  92.00°  91.73®  9150® = 9353° Organic matter Jf +sL.
0.067 0.336 7.35 6.56 5.89 5.50 6.17 Crude protein pl= .55
0.0006  0.116  9.22° 8.62° 8.35" 8.02° 8.46" Ether extract (¢l o las
e Y8 S LUl
0008 0664 5814°  5000°  59.90° 5073 6316t o St or il
NDF
Sody s 53 Jslals U
0.112 0.658  53.72 54.99 53.08 54.36 56.18
ADF ¢l
0.014 0.548 9.50° 8.00° 8.26® 8.50 ® 6.46° Ash .si=
0.126 0.907 15.77 18.32 18.69 18.23 15.76 NFC Ul glaslhny S

f@.ﬁdubb.&&yﬁ= Voo — (rb— u.;;)f+‘5}7‘AJLA&+L;",:—da.k.ifl)zJ)lNL«Ju‘+ r...S b—)
(P</00) £yls Sls pre slis b bl kil eoslie oy glls Gl Sle Civsy a5

NFC= 100- (CP+EE+NDF+ASH)
In each row data with different superscripts are statistically different (P < 0.05).

O3 (255 ai sy Al Pl 0 by o O 5l S
Cto Siar i3 ol S o sladend Ol3e b

B S J.“JUQTJ_:J: sl S35

v

G5 5LS e ) S s il 5 58
bl glasles Opul SOl csl 48 b s
Gl s iia S a0 S0Lan .l sdiosls OLES

slacel CK_QJ 33 L_;J_SJ}SJl_fHo-LﬁJ_:AS



VF+Y Y D)Lows AR 293 “)lf.:ws,lw » U‘&Sf

3 5m gad odien pl 1S L e o

s Ben Salem ¢+ +V <Rouzbehan 5 Alipour)
0553 il b s S a8 ol (Y0 0l Ken

Al Sl AR LT S A5 (1S s

L5 a8 g B 038 sl L (Y0 Y Ol Ses
soals bl Ylas| ol S oy Jhals 58

S Lbe 05,5 sk e 53 Jsbe Sl 5 S

140
120 =

= | e

S

e 100

0
¥ S

- 80
v, 3
A (&) —
NS wgy AlEdlew
3 -8 60 *
1 & T L e iy A Pl
2B 40 B WV SRV N IS N
“13 GE-’ 20 AT LS o) by Al
33
13 T e o

>

o 0

-|E Y ¥ 4 A 'Y \R4 Y¥ FA vy ¢

(Seelo) GgenlisSil olej
Incubation Time (h)

(JL.JJL.O g_\j...,rb)}/u\ il &LAQL«) Bt c.,\‘I:J.J_,; )lf r}:;-—\ Jg.f«
Figure 1- The volume of produced gas in different incubation Times (mL)
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Table 2 - Gas production and estimated parameters of experimental treatments

Gy A Dl s
Mentha pulegium pulp silage ©H S8 a5 slaadl e
P-Value SEM  Lsusp 10l Lgdopshe b bLasdo,ndl Lot os p’:ﬂ%g%% Gas production
With 15% With 10% With 5% Without pulp parameters
date date date date
S8 A5 Jeily
00001  2.016 123.94° 124.90° 118.89° 98.36%  128.40° (dhen)
Gas production
potential
BILERNPEyCR
0.0001  0.001 0.055® 0.057° 0.056 0.050° 0.054° (Csle s Adko)
Gas production rate
SSs Jole
0.01 0.094 2.12° 2.11° 2.13° 2.23° 2.11° Glsbr 2 0.5 ko)
Partitioning factor
ARLLST as oL
0.0001  0.2021 97.97° 98.60° 95.32° 75.55° 99.06° (1) T osla
IVOMD
Sleses e LG 6551
0.0001  1.1457 3.68° 3.73 3.51° 2.81° 3.77°

(pf)l:s 22 JJBK*’)
ME

(P<ea0) w15 Sls ne sl oaly bl 5l emsline G s sla Sl sy o s
In each row data with different superscripts are statistically different (P<0.05).
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Table 3- In situ degradability coefficients and effective degradability of dry mater

< Al Pl

Mentha pulegium pulp silage PP
VPI' SEM P SL \O L’ PV SE \E L‘ P SE 0 L‘ L‘f" U)'L Ment.ha 6}'1‘*“&]"’
alue (P L > [Pges Without pulegium Degradability
dat ul
With 15%  With10%  With 5% ae pulp
date date date

Degradability coefficients (1s,s) s pda 2 slaad 5o

0.0003  0.980 20° 28° 26.37° 20.62° 23.37" (he02) 425 o e A

Fast degrading fraction
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0.0008 2.539 70.49% 71.01° 60.89°
0.0001 0.001  0.0168" 0.0124° 0.0142¢
0.0009 0.482 51.1° 50.9° 49.5°
0.0001 0.115 37.7° 38.6% 38.4°
0.0001 0.279 30.6° 32.8° 32.8°
005 2271 51.55° 57.25% 55.19%

50.12° 55.65° (ho2) s A%
Slow degrading fraction

~sla s > ool
0.0152¢ 0.0214° (ol ) el 0 e

Degradation rate
Effective degradability (cels ;5 asys) S50 6 dia o

47.2° 49.6° K=0.02
37.0° 37.3° K=0.05
31.7° 31.5° K=0.08
47.30° 49.91% NVI sl a5l serls

NVI=a+0.4b+200c

P<eri0) a1 D13 sma Q}LSVAL;‘;)LJ}E.‘.J:l wslae Gy > glyls L;Lawf.}l.:.a 3y A

In each row data with different superscripts are statistically different (P<0.05).
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Table 4- In situ degradability coefficients and effective degradability of crude protein

g A Pl
Mentha pulegium pulp silage Gy i
>\0 L Vo b oL Jod
P-Value SEM 0% e lth 42O Loy Mentha S

b= Py i i pulegium Degradability

. ) _ Without pulp
With With 10% With 5% date

15% date date

Degradability coefficients (us3) (s das 20 slaad 3o

0.0001 0.52 16.11° 14.73° 13.76%

0.0001 2.70 82.27° 81.41° 80.94°

(o 33) @ 325 s o i

b
12.71° 13.63% Fast degrading
fraction
76.33 80.51° (A53) 4 i kS o



YF+Y Y b)w AR 2,92 ‘ulf.».s)lgaw o3 » L«’“”’)"

Slow degrading
fraction

J{) 4 Cj" C*—.'U

0.69 0.01 0.0630 0.0591 0.0585 0.0220 0.0191 (sl
Degradation rate
Effective degradability (cele 55 0o)5) jie s pdia 2
0.0001 0.78 60.0°% 54.6° 53.0° 50.5¢ 54/7P K=0.02
0.008 1.12 4472 37.4° 36.4° 33.8° 37.9° K=0.05
0.06 2.13 36.4 30.2 27.6 25.9 30.3 K=0.08
lde 5y, 2L
0.55 5.48 61.6 59.11 57.83 47.64 52.65 @t ot o
NVI

NVI=a+0.4b+200c

P/ 0) s Sl me slis wa b oLl s S5l eslize Sy sls sla o Sile iy S8 3
In each row data with different superscripts are statistically different (P<0.05).
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Table 5- In situ degradability coefficients and effective degradability of NDF

Lepe JW e
Mentha pulegium pulp silage Gy i
O L s L 5O L ‘ L s
P-Value  SEM He 10k oo itk e Ok bt 0 Mentha éﬁ-‘i‘:ff
(P e L= . pulegium Degradability
. . . Without pulp
With 15%  With 10%  With 5% date
date date date
Degradability coefficients (%) (1w ,s) & pdoa 2 (slaad 50
(o)) s v 25
0.0001  0.19 2.13° 1.8 1.73° 0.6° 1.65 Fast degrading
fraction
(A y3) g 20 dS s
0.0001  1.32 61.79° 59.15° 59.09°  51.61°  52.90° Slow degrading
fraction
e ) b £ et
0.0001 0.0007  0.0186" 0.0155° 00151° 0.0147% 00204% A AR
Degradation rate
Effective degradability (cel. ;3 10,2) j5s g pdbas o0
0.0001  0.68 36.2° 34.3° 34.3° 30.8° 33.6° K=0.02
0.0001  0.03 31.0° 29.5 27.9° 24.8° 26.0° K=0.05
0.0001  0.96 29.8° 28.2° 26.6° 23.5° 23.7° K=0.08
0.0001  0.45 29.56° 28.56" 28.38" 27.72°  26.89%  NVI e )l jasls

NVI=a+0.4b+200c

(P<e/e0) djls s pme oo slis L ngufjl'a} Shecslize Gy gl slar Kl Ciisy » 5s
In each row data with different superscripts are statistically different (P<0.05).
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