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Table 1- The chemical composition of green pea pod (as % dry matter)
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Sz oole B e Ssko 0ylg2 ‘ . Josle & oylas _ -
Dry matter PCF:J;:J Neut;ayl itj;efé :J i:tw ﬁbé‘z : X“SS: Organic I)EJth)er (P 5545 2 )
(DM) protein  detergent fiber g matter extract ?l\;lgsli;rgliﬂg){)
15.36 10.03 40.31 23.69 8.05 79.49 2.5 87.53
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Table2- The means of digestible and estimated values of metabolisable energy of green pea pod
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e D950 B

Green pea 81.06 80.46 73.98 11.61
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Table 3- The composition of total phenols, tannins and condensed tannins (g kg DM™) of green pea pods

Js g o g JS S o s oSl 6
Total phenol Total phenol non tannin Tannins Condensed tannin
o 2579 e 0.502 0.196 0.306 0.044

Green pea pods
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Table 4- Gas production trend (ml 200 mg DM™) of treated green pea pod with different levels Polyethylene
glycol (PEG)

bnles (u.cL.u) ol
Treatments Time (hour)
2 4 8 12 24 48 72 96

o 2575 S 1533 2166 41.16 4925 69 75  76.33 78.33
Green pea pods
JS8 ol Ly S e 200 b w955 G

. 13.66 18 39.16 4758 6533 7233 7333 74.66
Green pea pods with 200 mg PEG
JsS8 bl Ly S e 400 b o 0955 G

. 12.33 19.66 39.83 49.25 69.33 78 79.33 80
Green pea pods with 400 mg PEG
JsS8 ol Ly S e 600 b 5w 5955 oM

. 13.33 23 37.16 48,58 62.33 69 72.66  74.66
Green pea pods with 600 mg PEG
P-value 0.43 0.29 0.78 0.97 0.52 0.63 0.79 0.83
SEM 1.23 1.81 1.8 3.15 3.67 4.9 5.27 5.09

(07086) 8 05,5 13 55 a5 &5l (i 355l sine
3PEG 5,5 Lo 200 (ool Jlaws b )l sime GMS] 0y 5yl
£S5 Lo 600, (0/082) PEG 5,5 1o 400 (sl (sl o
5 (0/079) PEG

ol 23y 055 (65,51 qumadsilio LB (55,1 251
lmosls 5l ookl Ly T 03le guin ol 5 555 obisS oy
et Sl y0lie 6 Joso (olsl o e 2955 e S5 (9051
o Sl g 03,d 09 (65l quedglie LB (550 ¢ olo
bl 2g3 g (65 gime gldi W jlans ys )D i oligS

2955 OME )3 (B) jro5s B Lol Joloma b i s 515
4S 39 (T3185) J,iiS 04,8 b 4o PEG o33l gk |y oo
10/033) pLs iz olise 005 Siber Sl 4 Slgiso 5l ol
59y 33 U (S Fl prizmen 9 48l (Shgs odle pl 3 (a0
polie anlie D Jgin 4 dang bcawl 039 55 Mg g puess
2 Jslme (e 5l eadg §5 ke G5 a)gs gladoinl 8 (S0l
o (-l oo 2/08) JiS 09,8 Al Wnog S oles )3 sho (o
Caawl 0da] Cawd
T5/16) JyiiS 09,5 yass b5 Lol Jolomo b i J5 o ljme
ol Lagl s g 099 ltio o plis b duglio 3 (12 Lo



1396 55y 3 o)leis 9wl oyl ol pole Gleeibgs 4y pis 290

J5SlS il L cilisen robaus b o diié] jow 3956 e Sts odlo S5 Mg (sladominl 3 =5 Jguan
Table 5- Gas production parameters of dry matter of treated green pea pod with different levels Polyethylene
glycol (PEG)"

B g ol

oo Gas production parameters
i a b c A(atb) 100-(a+b)

Treatments (M 200mg?) (ml200mg?) (mIhY) (ml200mg?) (ml 200 mg?)
o 2575 S 2.08 75.16 0.086 77.25 22.75
Green pea pods
J5S sl oS ke 200 L 5 2555 M

. -0.34 74.34 .087 73. .
Green pea pods with 200 mg PEG 03 3 0.08 3.99 26.01
J5S sl oS ke 400 L 5 2555 5

. -1.2 1.04 .084 79.7 20.2
Green pea pods with 400 mg PEG 8 81.0 0.08 975 0.25
J5S sl oS ke 600 L 50 5555 5

. . 70. .081 74. 25.92
Green pea pods with 600 mg PEG 3:50 0-58 0.08 08 59
P-value 0.14 0.49 0.89 0.79 0.79
SEM 1.42 4.59 0.006 4,72 4,73

259 98/01 41/52 (7162 12/15 81126 sy 4y J S 09,5 i Cubl i 095 0 oanlie Jods opl )3 &S Hoblen
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2 950 (B9 9 5295 0BsS 0y Sladwl (2350 (655 PSS ) JoilSe oy (030 (5l (SiS 03k p S glS
s 4y 45 ol 5 odnlia PEG 5.5 o 400 gl o ey 5 (gmoisdes) 5255 o0L5eS oy slmianl St oo
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Table 6- Gas production nutritional of dry matter of treated green pea pod with different levels Polyethylene glycol
(PEG)

B Mg s ol B
Gas production nutritional parameters

PONAE
mji ML' podgilio BB (55 (pIymdofig 65 po el o sladl 950 (rey
e sl o) PAAS 2 Jsie) oS kS 2 i) 2S5 e 200 Jsedis) 2 SIS 2pS)
Treatments ( &; (Szs oole (S o3l (Sts olo (i 5 T oo
OMD ME 4 NE,. ) SCFA ) MP )
(% DM) (MJkgDM™)  (MIkgDM™)  (mmol 200 mg DM™) (g kg OMD™)
o 2575 S 81.26 12.15 7.62 1.52 98.01
Green pea pods
J5S sl oS ke 200 L 5 5555 M
. 7 11. 7.1 1.44 4,
Green pea pods with 200 mg PEG 8 65 S 94.08
J5S sl oS ke 400 L 5o 5555 5
. 1. 12.2 7. 1. .37
Green pea pods with 400 mg PEG 81.55 65 53 9.3
J5S sl oS ke 600 L 50 5555 5
. 75.3 11.24 . 1.37 .87
Green pea pods with 600 mg PEG 3 685 3 %08
P-value 0.52 0.53 0.51 0.50 0.52
SEM 3.27 0.49 0.42 0.081 3.94
i s e Cilisie (olajlosd o )« y9embeSSl el 24 PH ladis 59,5 y= Jo-SalS (LI by BliAs 7 glacs i
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Table 7- Effect of polyethylene glycol on the pH, methane (ml per 200 mg feed), and the number of protozoa in the rumen fluid
per milliliter at 24 h of incubation green pea pods

sloss pH ole b 59j559
Treatments Methane Protozoa
b 295 S 6.89 43.33 185000
Green pea pods

Sl ool b s 2001 o 056 3D 7 40.33 213333
Green pea pods with 200 mg PEG

oS bl b Sk 00 o 0950 S 6.9 42.67 213334
Green pea pods with 400 mg PEG

Sl ool b s B00 L o 055 33k 6.98 45.0 295000
Green pea pods with 600 mg PEG

P-value 0.34 0.031 0.0054

SEM 0.049 0.87 15523
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Introduction Agricultural by-products are the main feed sources for feeding livestock under conditions of
feed restriction. However, phenolic compounds and tannins may limit use of some of them. Optimum utilization
of agricultural by-products, needs adequate information about the animals needs, and access to nutritious feed
used by livestockin order to determine the nutritional value and palatability, as well as limiting factors in feed
such as phenolic compounds. Byproduct after harvesting peas (green peas) that have been manually extracted
and separated parts of the stems, leaves and seed pods devoid of green. The green beans for the purposes of
human nutrition and food preparation and consumption of the fresh green can be separated. In this study, the
empty pods of green pea plants were considered. The purpose of the study was to estimate the effects of green
pea (Pisum sativum L.) pods tannins and phenolic compounds on in vitro ruminal, post-ruminal digestibility
using laboratory methods.

Materials and Methods In order to to determine the chemical composition and in vitro ruminal degradability
of green pea pod cell wall, nylon bag and test gas technique were applied. After preparation of green peas and
isolating pods and drying, chemical composition analysis for dry matter, crude protein, ether extract, organic
matter, ash, neutral detergent fibre (NDF) and acid detergent fibre (ADF) were done as AOAC. The total phenolic
content was estimated by Folin Ciocalteu method. Feed tested due to tannins substance and study its effect on the
fermentation and gas production were processed and stained with levels 200 (one the weight of a sample), 400
(twice the weight of the sample) and 600 (three times the weight of sample) mg polyethylene powder glycol
(Merck, MW = 6000). Effect of polyethylene glycol on the pH, methane (ml per 200 mg feed), and the number of
protozoa in the rumen fluid per milliliter at 24 h of incubation green pea pods were studied. The obtained data
were analyzed in a completely randomized design.

Results and Discussion The results of chemical composition analysis for dry matter, crude protein, ether
extract, organic matter, ash, neutral detergent fibre (NDF) and acid detergent fibre (ADF) were 87.53, 10.03, 2.5,
79.49, 8.04, 40.31 and 23.69 percent, respectively. Determination of rumen digestibility done by Holden method
in digestion bottle and digestibility of dry matter, organic matter, dry organic matter digestibility (DOMD) and
metabolizable energy were 81.06, 80.46,73,98 and 11.61, respectively. Amount of gas production recorded for
2,4,8.12,24,48,72 and 96 times after incubation and fermentation parameters with gas production
(mI/200mgDM), in vitro organic matter digestibility(%DM), metabolizable energy (MJ/kg DM), NEL(MJ/kg
DM) and short chain fatty acids (mmol/200mgDM) calculated. By treating and supplementation of this feed by
PEG significant difference was not observed for gas amount of soluble fraction, insoluble fraction, and the total
gas production from soluble and insoluble fractions of green pea pods. In this study after 24 h of incubation pH
differences among different treatments was not significant. Total protozoa counted in significant differences
between treatments (P <0.05) showed. So that the greatest number of protozoa counts (29500) is related to
treatment with 600 mg of PEG. The results showed that seeks to increase the level of polyethylene glycol and
protozoa population growth inhibitory effect of the tannins indues reducing methane and avoid a drop in rumen
pH.

Conclusion The phenolic compounds and tannin in green pea pods was less than half a gperkg of dry matter,
and caused minor effect of tanninsin the process of fermentation and in vitro gas production. This coincides with
the supplementation with the use of polyethylene glycol as an inactive complex of tannins was also confirmed.

So that the effect of supplementation of green pea pods with polyethylene glycol in amount gas from the
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solution, the insoluble fractions and the total gas production of soluble and insoluble fractions of the green pea
pods significant difference from the control group (green pea pods without supplementation with polyethylene
glycol) was observed. Results of this research showed that green pea pod have high nutritive value for ruminants
showed that it could be used as feed with high degradability and suitable energy source for ruminants.

Keywords: Chemical composition, Digestibility, Gas production, Green pea pod, Tannin, Non-forage fiber.



