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Figure 1. Gas production trend of unprocessed and progessed grass pea residues with different treatments at different
incubation times
NaOH: sodium hydroxide, H202: hydrogen peroxide, HBr: Hydrobromic acid, CaO: Calcium oxide
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Table 2. Effect of chemical processing on the gas production amount of grass pea residues at different incubation

times (ml/gDM)
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Table 4. Effect of chemical processing on gas production and estimated parameters of grass pea residues

(035 gladssil b B Mg sladsl s
2255 0655 oy gl JB 55 odlo e Culls B dgey Mg Josly Lo jlas
pScskee Voo gl @ g lie) rdgulie el » Ake) (le) 5

(St olo (P55 2 Jo3ie) (+5) e
s v/£52 Fa/y-8 VS YSNN -2 aals
-I5\P o/a¥P va/s\P ALY Y¥Y/0-80 PURVITR SUEWS
-IovP e YAIfQP -[+YA? YYy/. . Oj9rhed daSTy
-Joybe o/faPe \rdlzan <[+YAP YYy/..© Saogy95um Sl
-[¥A° AV v¥/0s° -1-vY° yey/y.d POV RV ¢
-V sy VA RNV B/AAF Sk jlxe oLzl

Lofews) Lofoes) Lofoes) Lofewsy ofeeedd d)bg:"“’éjﬂ-“’

(P 140) 15yl s gme M) ZoS5 b (gylol Llod I aliio pé Bgys b sl giw p 4

D)L»I dy90 Slho bl )‘ Lb)’«wd )JLu .(Jao).) \CY/“)
ooy i pols img M sl sals b M
N N e
Comd (53 dne pobods e daS gy b 0 (69l Jos
allbs S, o (YA) ol il 0kt 65l Las wges
Sl g arkmieaSly b ygldes &5 ab oalis
Sl JT osle 5 (S odle i bl Sy g et
Rl pizmen (F) 3 (Rl (Sogp s ) e
b odd syoldes sligw o5 bl (Sogp wan cohl
i o Yool (D) Cusl 0ad 5,155 wades duuwS g y0u
CebB b oo con oo Jsho ojled 9 Jobw o)l
2 AFY) 31 352y pusSas daly STy o3l S an

i pBlulejl (§mesS kb g b Culls
5 Sbisal 3 wan bl p olesd 6yl Jos b
035 o 5 Mg o2l «SuSi oo et e pH
55 bRy 505l ol Y oLl 53 01505 g
TS b Sbe dulis ool oads 03y Ui & Jods po
(P<e/+0) 29 jlas cyu Jlo gimo BB
T osle main cullh 5 (Sits oole pusn cubls o
SANY § 55 Cuspa (aald) odis (g9l Jos (sladiges ,
2S5 Soogpgyted ol Sbajlogs ol Cuwddy Ao
a) Wb jials 1) s odle pan ol jlds penlS
b Gl lade yizmen (duoyd YA/« o FANY (o
il alS el 151 b gl das b 3 T ol



va

S8 Sl Gl g (5,8 2155
VN loe /Y0 0jleds [pmd juws Jlo ool Cludgi slowingy

bl Sligel pas clle (60 (gsumanas]y
odblin yimgh S 50 (FdY) wiils ely; 0958 9 ilo
Sbisel (a5 Olie me dpuSg)den 3l oalil & A5
Sl Sengpgyten Hlod g el cel mdw LSy un
(V) 50 Ml (sblay (Sligel o3 clale (nljdl el
sdas L oy (slaspl clile I sl S milo pH
«Sligel (SUSY g g «ligngp wolivl) aess
b Gl SlaeSd 10035 Glise d2pp sl Gl 9 3L
3R e bl g ol Jeob (o8 OV gare
2 D)5 o 4eSs PH ials cel pl a5 asl il
(AY) Cunl 408 a5 o jl et ld anesls pH dons
03> Zusg (B (i > & 9S0les 5 Sl gy
U R PP S RPN LWV RV WE ST SRR
ol olend lajlad Sl L8 C laswl dle>
Iy ajleg cpl Sl 50 cutS Lo PH Ltli3l a8 aizily
P PH g YL Jle (S peimen S (0 429
LS g e AeSgydn b ool (6ol Jes sladiged
b aluS gl oL caale 4 bayye Siloh o paudS
b aiges Lol 55 07900 daSly o > aSLl e
Caol 0ad ()5S (V) B4 JlaS i mde SSgydn
B9de S5 Sl b gl des (b pualS 3T &S Lo
0l le (00) 39800 Jods maendS MuSg)an & lay oo
e oS 5 el mat 2uSg)0m b (gl s oS
3 9 04 QL.»; J.Sv.u 9 ols o)ly.) dl.mo.g)f L
Pl ook b oguen (V) Lbie Gl PH ds
oMl bl Geed 1) S o pH o il
KVOW.4 JPRPRPURVIVIN. SR W SPPOUN L SV 1 | APV PP I e
0d (5ysldes ()5 2955 Sk sladiges ) 4SS mlo
ald b (GglS fgrhen Sl g pade euSopkn L

(0V) cusly
2 Mie cppbe 39 () ey p)S e OIFY) Sald ]
A5 odalie ()9yden deaSl g mat S g)hn (loyless
M5 o3l () o £ ke AN 5 Vo1VE (e
NS S ST 9 Saog p29)d00 Spnsl (sljlos )5 55
035 51 sl e VOSIAY o VAFIYS (i i) coils sl |
(S5 ole pyS s 52 e AR/ Llis 5 Sts oolo
Mo (159,08 dauSTy 9 made deS 9308 b 6yl Jos Lol
VWASY 5 VeVIVA caipay) o Lials 1) cido ol
33 M5 (ssSee 035 ke (S5 ool p.5 0 1) e
@ ols jles 3 ol oajl 5 GaeelssSl celes VY LG 5
Casddy [0 5 Sid odlo p,5 o )5 luo YoOIAY iy
odlo p)S 5 e VOV/F4) oudS iS] e el
hoodd ag 05)See 0398 jlde bajleg ple (Sid
Oiarte Sy e 3 e cpyide B Gl
JewS gydet slaslad L) M) anl oS wb saalin
YOV« 9 Y& IVY W)JAJ) &3@9)49)@ J.w)‘ 9 2w

Sl g (15 oagd 5> Jobeel SUI e pob (ing
slajles S H bl (gl ednad > Jolonel
il ol &5 @by ol cplply 8l R olend
2 bdiges mean cuild iliol cely Jolo o)l (glinl )
2 aSh s 6550 s 6 bl e Sl Lyl
e Cubll pudS ST 5 Saogg)an dnl slajlos
odlo muin bl oS col oad dld las sl il
b oV Stacan e alEilofl Lol 5 I oolo 5 St
&y oxmd s Sl o S8 Wde &5 0yl sadg 5 lae
ol Bpae 5 y3e gy ol JUd 4 g 4eSd > pian
cdgi S5 sy gaedl 5 o5 wpSilen BY) a3l S
ol col Gimghy ol 0 aberd 55l des b edl>
o 36 Jds Wle o ol a5 M adiges S5 Ay Hlade
3 pid ol s Lo

bl gl Jos adlas S 5yl Giagh b e
Fosr map Cebl JialS cely prds 2T L ML
a5 el lalas o (Y) ws JIoosle g S o3le
STy oot LS gyhen slasled Gl old asuie
Suid ool wan bl (b el 48T ()00
w3105 1S S g Lgus olS sl 3955 cbley M oole
(VAFVDY) ]

(SHosiSd dgo el 18] b ogas

e b (g Gloj ughy «)l>) (gl Jes Lulyd
4 Sal b gl das sl canlio Lylys Soi (00) ol
Sl S ST 51 edlatnl ol sais anlis gy
bodes o o)l &5 Jlils cllie 2 b opgldas
wleasd 03l S duST ol ol o 55 slacudgize
JECL IR PR EPUR W SSTW DU P IO
oS o 13 S 14S) Edlons .l 208 gk 0)l52
Sl i Gde e S g)nm b awglis > g 03
ononl ogl ol 3 (FF) cusl 23 (T L gyl Jas
13 ML gLl > Kts oole 5 M odlo puit cublé e
Ll s al lee b odalis pealSiws] jlog
B Ll (59 mamlS AT Jglome 1 otalie Silo]]
Slge i B8y Caw <29 Jolowel Cunle Jaay o5 Wik
S0 Slaamiald K03 g s Cobl b 5 sl
AS9pdd g S ST S0 e A (65505l
28935 gy bigw oS (g i bl 1) pudS
Al eyl osds Jloel slajlos &5 W55 )S salin gls
bl oyl Lol aisly ials 1y Lgw ol Joho o)le:
)il ol (o eae

cuiS haee (Sligel ()gsis e p 6y bajles
& als Hles 13 0/A0 l cuiS e PHlade Lol Laieisly
syt sloylagi 55 i gy SIVY g SIEY STV SN
fromelS ST 9 S 29 et Sl (15950 oSy e
sbadlye (S (Sbigel g cdale )8 Iy il
GBI pan clll 5 SKid oole Bpne (1odS )0 po
wb)S pbol Cldlas ) il iagh b guen Adbe
5 e ASeke Seegpgike Al bles



) S Sl slg g (658 3158
A b o (S L odd (gl es B GLlE (Siysp man bl 5 55 g gladoiil b ( olerd S5

Gogldes slodigai > 3l Gimgy o () Cusl ey el byl plos 3955 > gne (Sid 03lo p)5" 0 yid e
beo o &5 390 a5l VL SSE ole Jlio ok celo Y oLl 3 gsSes 035 Mg o3l il
35 s dy 0nd i (I o3lo Sl (VL ot 4 sl s S0 e ) e (s s (yopeligSl
odol Cowddy claodly &S 55 wJg b, 9,5k 03¢ slasles b ol OS] &8 wix pa f(+/VA) A5 edaline
Sl lesd jrar SSopbdr sl godge (pen Mge &) 298 4Bdre Suagpgyir deel 5 (erdes ATy
S5 a5 ol Mie slerd glajles mlo )3 uandS (Y 5 - IV5 iy

Cans ol 035l g 00 g 0,800 0355 flio j> 5 ialS B Ay awb p» SS& Jole Hlade dallas opl g
Sloan SS& Jole slaoaly b & cdl 50158 salis 4 b iy & cush B e /p)5 e AN
Cladl o oYL e Sumen 4S5l 05 a5 ) Sy (Gl deelpS e 150 B YIVE) oais 55
Ogn Faw g 4SSy ol My g obgS 0l SSE Jele o3 5YL (V1) 39 Silaie caSTys
Oibot 5 (V) sl oad (55 awSs 09,5 P Gluis ws Jelge dgg odiad lis «8)laie adgare
P Oygo cph oAb odalie Mgy (meb 35 pils ALl 4 deg LB A A5 Gle oa Sl (S ke
il 255 obsS i lasewl o5 lesd slayle Sladsas @lse Jolos gol> o) )18 Shges aws )
oS (559l Jos Dy Yl (29,590 (pig siww Hlade by Lo Jelge Sy S8 Jole iol58l JJ: W
3955 sblay (g9l Jos g (¥O) paudS 1S g 0)gl b 0 Ol O Cwl (Seo OlS 5 ol & cwl ol slais
ORIl 5g)hn duSly g o dnSgpda b (fl)) B b )3 g 0l A (SThgd Lged I s g eSS
(V) s o o3l g odds Wg 05, 0045 o 3B wg anlys )0 4SSl e g pabas Sl odle
S35 3l o Cuwl S Jolge pl &SI L sl asl
G5 ES S sl ed bpSen esada bS5 ple Culsixe )

sdia dlge S5 obend (gygles pola g 5 Sl )3 g 90 (g3ke dlge (S 38 o &g 5> ()]
e 5> (oogi0e BN M2 Ll ob dguge ) B blE g S iy W58 9 S5 Mg el Candey it LB
bdiges (Doep man bl § 58 0y cladoul,b (VY cnl a8, S5 IS

dolse SWbil S ddba wls & a eaalie il digle G i o iy a3ls SIS Jole
Sl gy bog S bl ) dge ladias uS cul cudly )l Sole SIS Jale K05 @ jley
Jole Jlide &Sl ang BB asS il LG g9y (oleowsd My Cuowds 4SS ord wjps JI ool ladeas
Sl 3 ol o3l 9 0dd W5 (29)Sue 035 9 S8 2 g ol )y 09,800 0395 Wi b g )8 O slanul
G slagingh W pends cél LlBl olewd SV oS oamalis sl yide cupd opl e jais
boosd gygldes B sble cluds (b))l s jolaiens opl oy (L gYL SS& Jole sl o SThgs diges
23)5 oo iy 93)Nes Lulpd  bjlas a3y g Gy G5 a5 slads oad 4o Blge &S ol
Ol (950 Ofign i glosly 5 0ad Colin (9)Se
B bl (gyra5s gloaoiinl 3 9 PH ( Sligel ()59, (T oalo 5 SUis 03lo uim Sl yy liands slojlos 56 -0 Jgio

Table 4. Effect of chemical treatments on dry matter and organic matter digestibility, ammoniacal nitrogen, pH and
fermentative parameters of grass pea residues
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Extended Abstract

Introduction and Objective: Agriculture residues are of a good potential for use as the energy
source in ruminant diets. Lack of nutrient balance and high lignin rate have restricted the usage
of these products in ruminant diets. Nutritional value of lignocellulosic compounds can be
improved with the help of proper methods of processing. This research was conducted in order
to investigate the effect of chemical processing on the nutritional value of grass pea (Lathyrus
sativus) residues.

Material and Methods: Grass pea residues were treated with sodium hydroxide (NaOH, 50
g/kg DM), calcium oxide (CaO, 160 g/kg DM), hydrobromic acid (Hbr, 60 mi/kg DM) and
hydrogen peroxide (H202, 57 mil/kg DM). Chemical composition of the samples was
determined using the standard methods of AOAC. Ruminal degradability trial was carried out
using the nylon bag technique. Gas production test was used to estimate gas production
parameters. In vitro digestibility of the samples was determined through the batch culture
method.

Results: Chemical processsing was effective on changing the chemical composition of residues
(p<0.05). The treatments of CaO, H202 and NaOH increased the Ash. Except for Hbr, the other
treatments reduced the amount of crude protein (CP). Chemical compounds reduced the
amounts of neutral detergent fiber (NDF and acid detergent fiber (ADF). Gas production
potential (p=0.0005) and rate, and related estimated parameters were lower in treated samples
than control (p<0.0001). Dry matter digestibility (DMD) in HBr and CaO treatments, and
organic matter digestibility (OMD) in CaO treatment decreased compared to the control
(p<0.0001). The pH of culture medium was increasd by the treatments (p<0.0001), however
ammoniacal nitrogen (NH3-N) was the same among the different treatments. The treatments of
NaOH, H202 and HBr incresed the microbial biomass (MB) and its efficiency (p=0.0001,
p=0.0018 respectively).

Conclusion: Overall, although processing decreased the cell wall compounds of grass pea
residues, it did not have a positive effect on gas production parameters and in viro digestibility
of the samples.

Keywords: Chemical processing, Gas production test Grass pea residues, In vitro digestibility



