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1- Non Fiber Carbohydrate
2- Neutral Detergent Fiber
3- Acid Detergent Fiber
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3- Cornell Net Carbohydrate and Protein System

¥ Oy oYolas Bl 5 embeSSl el Y loj 10 ot Ay
OMDyp =14.88+0.889GP +0.45CP +0.0651Ash (v)

DOM Dy = OMDx OM (¥)
()

MEjgom = 2.20+0.136GP+0.057CP +0.0029 CP*
SCFA 0y = 0.0222GP-0.00425 )

Job 50 00 uoual (ulgi 5B poes 1GP (548 Yolee jo
P (S oole oS oo Yoo yid o) (sl sl VY
03le dio)d) P13 ywSE :ASh (Sis 03ls dinyd) plB piig
Ak g (SzS odle o yd) JT odle :OM ¢ (Seis

bl gy siteds 4ol YF IS g5 (geil cpgd el e 53
aliio Mol il oyl elyn! agy s plosi] ladiges min
e 4 Sey) bt lasy gy (aslo VYo yamibsSl) L8 Lilosl
Dev dd o disuy Sy yb 51 4y a5 Sid o Ol diges
Jhas 45 i Jgomo 5 40055 o Lgbsia s 5 2.5 ko
09l 5Lk )3 (V) 9 st eo Fr oo 2y 1SSy
J3bhas (eais paid dlge) LSS o I35 43 05le 8L b gizee
Lo adgl ol JB (59) 00 alss (gl e 00 5506 sladlg)
to PH 31 oalisl b gl J31 clygime PH by 5 (15 o W3
Sl gie ¢ s 1 b (el 98" Weilheim Jao) Jlusod
Yo Gde dl YO+ IPM L) and ok il s506 sladlg) J51s
S oS3l sl o (oYL @le g (420 F (slod 5 4iB
a2 Ve gled i b a5 ol dieed 58 o el
595 Lanadgl J515 oYU mlo oilo 3l s 3 Jitie 31,5 ks
£) ool 4 LadT S g lpanas 55506 (sladly) 5 05
o SCis 3l e U wass Jate (el YA Gdo 4 g 40
e Sl (YY) 398 dlre Gialojl ol & bgye (slodeil 3
T osls i) 'S5 4556 5 (IVTOMD) I osle s
s ) @95 B w2 (PS5 e e ) (HBly 0 b
(V1) e g bl 2 (smlsl sl YF Jsb 3 (2 oo
P A5 e 5 ablee gallae
TIVOMDy, 5, = (C-D)/C *)

OomoligSSl 5 Lige3 )3 3290 Ml odle (155 C & dlolas
sl (3l gSOl 5l 0025 i Sl oolo (555 D

g (MB) Toasd 155 (29 )Sun (35550 Aswlona
Sy Sie 4y (ons it bl 5506 cadlg) 51 plaS o 3
51 oolizl b ole Bl ogus) ¢ a5 03ligs NDS Jgloeo 53 sl

1- Partitioning factor
2- Microbial Protein
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Table 1- Dry matter and chemical composition of different parts of mesquite pod (based on DM)*

T o S 5
Chemical composition?

s‘}>| . . . . .
- B >J U >J Uy [EYRRVEIY B
Components s sl sl ol g ol iy gl utls P OIS SIS B EET
M dagw gl s gl adgle pE
DM OM EE cP Ash NDF ADF NFC ADL

JelsT S 93.61 96.32* 455"  12.15° 3.67° 45.10° 25.47 34.65° 11.69°
Whole pod
:mk“% 9345 9529° 2.80°  10.65° 4.70° 47,53 29.55 34.79° 9.14°
us
;"d 93.70 96.70* 12.17%  36.53° 3.30° 40.07° 16.87 7.43° 16.64%
ee
P-value 0.1715 0.0198 0.0001  0.0001 0.0198 0.0003 0.1038 0.0001  0.0003
SEM 0223 0.255 0.053  1.399 0.255 0.793 3518 0.006 0.546

(P</+0) w3lige 3 ine (sylal B! dgmg 0aimd Lt (gt iy Sglisie Loy
s adizgs 5> Jaloeali LI (NDF) L5 axiys 5 Jobral G| (ASh) pls j2us (CP) ol (5 (EE) s Laye (OM) JT esle (DM) Seis- oale”

{ADL) 5% 5 (NFC) (558 5 slaclysnss S (ADF)

"Means with different superscript letters in column are significantly different (P<0.05).
2Dry matter (DM), Organic matter (OM), Ether extract (EE), Crude protein (CP), Neutral detergent fiber (NDF), Acid
detergent fiber (ADF), Non fiber carbohydrate (NFC) and acid detergent lignin (ADL).
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Table 2- Ruminal fermentation in Continuous incubation and estimated parameters (for 1 g OM)*

Yo.»f:a.:} oSS (oSS g dswiw] 4
Fermentation estimated Parameters?

3] o agi B e Jewily G ol gl B e s il BB (65550 mada BB JTedle pa slaawl
COMPONENtS . ludYe p» B ady 6 ady  celo¥f,  Jodl  pedplie  Swibosle,s  pod;obss
GPy b c GP,, OMD ME DOMD SCFA

Job5 B 331.06° 317.48° 0.1215% 269.47° 60.96°  9.23° 54.86° 1.14°

Whole pod

‘H”‘k“‘”% 362.44° 343.62° 0.1204° 287.32% 63.42°  9.60° 56.28 1.20°%
us

;“ y 307.89° 298.23° 0.1631° 214.32° 51.67°  7.81° 46.71° 0.91°
ee

P-value 0.0046 0.0071  0.0001 0.0001 0.0001  0.0001 0.0001 0.0001

SEM 4.061 8.222  0.006 6.628 1187 0173 1.006 0.028

(P</+0) 88l sl sine 6ylol AR 393 03U gt b 5> Cgliie gy
Y¥ | o 02 25 5 o2 :GP2g (/D) 55 15 ey € (MI/G OM) J15 a5 Sty D (MI/G OM) (55l o WY+ 51 g 005 355 515 o :GPog |
(hoy) Sis ol > puan b JI osle :DOMD (MI/kg DM) ewgilio 35 ME (10)0) JI oo wan <ol :OMD (ml/g OM) (y5.beSil el
(MMOI) o g5 505 olisS L (slasusl SCFA

"Means with different superscript letters in column are significantly different (P<0.05).
2GP,,0: Volume of gas produced after 120 h of incubation (ml/g OM), b: Potential of gas production (ml/g OM), c: Rate of gas
production (/h), GP,,: Volume of gas produced after 24 h of incubation (ml/g OM), OMD: Organic matter digestibility
(percentage), ME: Metabolizable energy (MJ/kg DM), DOMD: Digestible organic matter in dry matter (percentage) and

SCFA: Short chain fatty acid (mmol)
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Table 3- Ruminal fermentation parameters at 24 h gas production (for 1 g OM)*

TaseSl 055 (5o sl 3
sl5al Rumen fermentation parameters?
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GP,, PF MB TIVOMD pH TVFA
Jol5 B 253.08" 3.09° 24.75° 70.40° 6.68" 63.33
Whole pod
I sy 305.12° 2.88° 25.60° 78.20° 6.61° 69.00
Husk
‘S‘" ; 171.23° 4.93? 82.60° 76.32° 6.80° 49.17

ee

P-value 0.0001 0.0001 0.0001 0.0001 0.0001 0.2709
SEM 3.627 0.061 4.097 0.006 0.016 7.985
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!Means with different superscript letters in column are significantly different (P<0.05).

2GP,,: Volume of gas produced after 24 h of incubation (ml/g OM), PF: Partitioning factor (mg/ml), MB: Microbial biomass

(mg), AIVDMD: Apparent in vitro dry matter digestibility (percentage), TIVOMD: True in vitro organic matter digestibility

(percentage), TVFA: Total volatile fatty acid (mmol).
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Table 4-In vitro digestibility of different parts of mesquite (Tilley and Terry method)*
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Components — Swis odbe pad CalilBao s Jlodke pad calilBao )y SWis o3k 3 i BB JTodbo aoyd  pudgalio BB (5,51

IVDMD IVOMD DOMD ME
Jols B 77.53° 75.84° 72.91° 11.445°
Whole pod
UL gy 77.20° 75.29° 72.82° 11.22°
Husk
b 81.42° 79.02° 76.96° 12.40°
Seed
P-value 0.0143 0.0349 0.0143 0.0302
SEM 0.968 0.902 0.889 0.271
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455 3,51, MEZDOMD(g/kg DM)*0.0157 k), 5l s (MJ/kg DM)
"Means with different superscript letters in column are significantly different (P<0.05).

2]VDMD: In vitro dry matter digestibility (percentage), IVOMD: In vitro organic matter digestibility (percentage), DOMD:
Digestible organic matter in dry matter (percentage), ME: Metabolizale energy that was estimated from the equation:

ME=DOMD(g/kg DM)*0.0157.
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Table 5- Protein fractionation (estimated by CNCPS method) of different parts of mesquite pod (g/kg CP)*
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!Means with different superscript letters in column are significantly different (P<0.05).
25p: Soluble protein, A: Non protein nitrogen, By: protein with highly rates of degradation, B,: protein with intermediate
rates of degradation, Bj: protein with slowly rates of degradation, C: Protein binded to ADF (ADIP), NDIP: protein binded to

NDF.
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Introduction Mesquite is the dominant flora of southern Iran. Whole pod contains capsule and some seeds
which its color, after ripen, is yellow and contains considerable protein and carbohydrate. One of the most
important usage of this pod is as animal feed, because the ripen pod is palatable and has high nutritional value.
This study was conducted to evaluate chemical composition, ruminal fermentation and digestibility of different
parts of mesquite plant as a completely randomized design.

Materials and Methods Mesquite pod was collected from different areas of Hormozgan province. Whole
pod, husk and seed were grounded separately. Chemical composition of different parts of mesquite pod (dry
matter, organic matter, ash, ether extract, crude protein, non fiber carbohydrate, neutral detergent fiber, acid
detergent fiber and lignin) was separately determined. In vitro gas production test (IVGPT) was conducted at two
parts. For this purpose, rumen fluid was obtained from three fistulated rams before the morning feeding. The
rams were fed twice daily with a diet containing alfalfa hay and commercial concentrate to meet their
requirements. The collected ruminal fluid was pooled in a flask and was transported under anaerobic conditions
to the laboratory. Rumen fluid was filtered through four layers cheesecloth and then mixed continuously with
CO, and maintained at 39 ° C before the usage. After pre-incubation, the rumen fluid was mixed with buffered
mineral solution at the ratio of 1:2 rumen fluid to mineral buffer (V/V). At first part of IVGPT to evaluate
kinetics of ruminal fermentation at different incubation time (120 hours), 200 mg of dried and grounded sample
was transfer to glass syringe. Syringes were filled with 30 ml of medium (consisting of 10 ml of rumen fluid and
20 ml of buffer solution). The values of produced gas at 0, 2, 4, 6, 8, 12, 24, 48, 72, 96 and 120 hours after
incubation time were determined. At second part of IVGPT, 500 mg sample with 40 ml medium incubated for 24
hour and amount of produced gas, apparent dry matter digestibility, true organic matter digestibility and
partitioning factor of samples were measured. Total gas production of each syringe (at first and second parts of
IVGPT) was corrected for blank which contained only rumen fluid. Two stages in vitro digestibility was done.
Different parts of protein in whole pod and husk were estimated based on CNCPS method.

Results and Discussion Results showed that there were significant differences for chemical compositions of
different parts of mesquite pod except for dry matter (DM) and acid detergent fiber (P<0.05). As seed had
highest values of crude protein (CP), ether extract (EE) and lignin (P<0.05). Percentages of crude protein in
whole pod, husk and seed were 12.15, 10.65 and 36.53 respectively. But difference between whole pod and husk
was not significant. No significant difference of crude protein content of whole pods and husk is probably due to
low weight of seeds in the pod (percentage of seeds in pod was 7.5 percent). Volume of produced gas at 120
hours incubation (GP15) and the potential of gas production (b) for husk were significantly higher than those of
other parts (P<0.05). The highest amounts of partitioning factor and produced microbial protein were observed
in seed. Husk had highest value of short chain fatty acid (SCFA). In vitro dry matter digestibility (IVDMD), in
vitro organic matter digestibility (IVOMD), in vitro digestible organic matter in dry matter (IVDOMD) and
metabolizable energy (ME) were significantly higher in seed compared to other parts (P<0.05). No significant
difference was observed between the whole pod and husk. Protein components in different parts of mesquite pod
showed very significant differences (P<0.01). Concentration of soluble protein (SP), non protein nitrogen (A)
and highly degradable protein (B;) were significantly higher in husk than whole pod (P<0.05). Protein bonded to
NDF (NIDP) in different parts of pod showed significant differences (P<0.05). Concentration of soluble protein
(SP), non protein nitrogen (A) and protein with highly rates of degradation (B1) were significantly higher in
husk than those of whole pod (P<0.01).Soluble and non-structural carbohydrates participate in supply of energy
for ruminal microbes and due to high rumen protein degradation, ammonia nitrogen produced is increased. Part
A includes small molecules that contain peptides, free amino acids, nucleic acids, amides, amines, nitrates and
ammonia. The higher amount of the true protein in feed, the lower amount of part A. Husk has more part A than
other two parts of the pod (seed and whole pod), so it contains lower true protein compared to other parts of the
pod. The reason for the high protein bonded to NDF (NIDP) in the whole pods compared to husk is probably due
to the higher content of crude protein in the whole pod compared to husk so more links between cell wall and
protein nitrogen. The higher the NIDP content in a feed, the higher potential for bypass protein.



QY s ) oylod e wlr (4l 0l pole Sleuinds}y & pis ¥

Conclusion Overall results showed that when considering chemical composition, digestibility and ME,
mesquite has relatively high nutritional value. Considering the southern Iran’s climate and the fact that mesquite
is the dominant flora of this part of Iran, mesquite can be used as a part of diet for ruminants.

Keywords: Digestibility, Gas test technique, Mesquite pod, Nutritional value.



