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Table 1. Chemical composition of the fresh andledgurslanavithout or with wheat bran (% of DM)

Item DM CP NDF ADF Ash
Treatment 1 10.1% 26.65 25.62 21.7% 19.26
Treatment 2 11.57 26.86 25.65 21.42 22.27
Treatment 3 21.22 20.83 33.02 17.07 10.63
Treatment 4 29.95 19.27 35.27 15.78 8.68'
SEM 0.43 0.40 0.44 0.40 0.29
P-value <0.0001 <0.0001 <0.0001 <0.0001 <0.0001

#d Means in the same column with different superssiiiffer significantly P<0.05).

Treatments included: 1) Fresh purslane, 2) Purstilage without additive, 3) Purslane silage+16%eathbran (fresh
weight), and 4) Purslane silage+32% wheat brasi{freeight).

DM (% of fresh weight)= Dry matter; CP= Crude pratdNDF= Neutral detergent fiber; ADF= Acid detergéher; SEM=

Standard error of mean.

The contents of dry matter, crude protein, ash, N&#d ADF in wheat bran were 91, 16.64, 4.93, 38a81 14%,
respectively.
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Table 2. Some fermentation parameters of the puesddage with or without wheat bran

ltem Ammonia Lactic Butyric Acetic

pH nitrogen (% of TVFISANSA) of WSDCNSA) of acid (% of acid (% acid (%
total nitrogen) DM) of DM)  of DM)
Treatment2 4.77 10.8% 3.10 1.54 2.27 0.77 2.29
Treatment3 4.13 9.39 4.30 2.03 3.27 0.28 3.86°
Treatment4 3.94 9.08 4.67 2.63 3.5F 0.22 4.29
SEM 0.05 0.15 0.16 0.13 0.15 0.04 0.07
P-value <0.0001 0.0004 0.001 0.003 0.003 0.0005 <0.0001

#¢ Means in the same column with different superseriiffer significantly P<0.05).

Treatments included: 1) Fresh purslane, 2) Purstilage without additive, 3) Purslane silage+16%eathbran (fresh
weight), and 4) Purslane silage+32% wheat braskfreeight).

TVFA= Total volatile fatty acids; WSC= Water soluldarbohydrates; SEM= Standard error of mean.
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Table 3.Some of then vitro fermentation parameters estimated in the medimglimcubatiorof forage and
purslane silage

Item Ammonia

pH nitrogen TVFA TOMD TDMD  PF MMY  EMMY

(mg/dL)

Treatmentl  6.94 15.0T 35.05 78.04 7755 594 9934 62.90
Treatment2  6.90 16.35 32.30 71.03 70.08 6.97 103.38 68.44
Treatment3  6.85 16.25" 32.93¢ 76.48 74558 7.66 12437 71.26
Treatment4  6.82 16.12 33.79 77.28 76.18 737 125.06 70.06"
SEM 0.05 0.05 0.33 1.35 1.29 0.18 1.47 0.80
P-value 0.45 0.002 0.002 0.02 0.02 0.0007 <0.0001 0.0004

#¢ Means in the same column with different superssriiffer significantly P<0.05).

Treatments included: 1) Fresh purslane, 2) Purstdlage without additive, 3) Purslane silage+16%eathbran (fresh
weight), and 4) Purslane silage+32% wheat brasl{freeight).

TVFA (mmol/L)= Total volatile fatty acids; TOMD (%) True organic matter digestibility; TDMD (%)= Trulry matter
digestibility; PF (mg TOMD/mI gas production)= Haoning factor; MMY (mg)= Microbial mass yield; EMY (%)=
Efficiency of microbial mass yield.
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Table 4. Some of the gas production parametersglimcubation of forage and purslane silage

Item Gas 12h Gas 24h Gas 48h Gas 72h B C

Treatment 1 17.30 26.63 31.38 35.17 34.74 0.062
Treatment 2 13.9¢ 21.67 25.98 28.43 28.90 0.062
Treatment 3 14.03 22.80° 27.23 31.82 31.79 0.051
Treatment 4 15.08" 24.28 28.47 33.55¢ 3317 0.053
SEM 0.74 0.60 0.76 0.93 0.85 0.004
P-value 0.04 0.002 0.006 0.005 0.007 0.16

#¢ Means in the same column with different superseriiffer significantly P<0.05).

Treatments included: 1) Fresh purslane, 2) Purstilage without additive, 3) Purslane silage+16%eathbran (fresh
weight), and 4) Purslane silage+32% wheat brast{fireeight).

Gas 12, 24, 48, 72 h (ml/200 mg DM)= Cumulative pasduction after 12, 24, 48 and 72 h, respectivBlyml/200 mg

DM)= Potential gas production; G/f)= Constant rate of gas production.



vy (YO-YE)VEw o Lol sl o loioms Jlo ool Sladss Sliios

S10y48 9 S 9958 g 4,5 Dl ggezme 0l ol (5 IS

g )0 P [FIELS: 5 )
- CodsS pasS 134380 Lol ¢ I W
sdiun g 45 ooy T°L>V°)" gsILc u*’)ﬁ*‘ &l (AR o f ) .ww QOS):‘; . o é 67@ ’
Sl @ ral?w)a «_';ILC u“)}“—‘ ol 5 allie OeTe® Ay St gslﬁ"j JB o> o ‘) 48,5

- L) 48,5 Gile (sl ) « 5 ol
b 1,08 5 85 o] e slaculas Shee) 4577 K SIS Pl 09T B el

ul....S)a 5 uio.bl) MY ..\...u‘ oS J.».l?.‘ ‘stla).SLt ‘505)3‘ )a‘ AYar ) 6)&.0 9 o oé‘)@a “p ‘st)l.n.u.‘ “p GA);
O ol s Slidos JUis, Al ol 4 0ad saradl axipy bylie 5 ast liogas 5 sloond
Yv-vv

Aberoumand A. 2009. Nutritional evaluation of edilgortulaca oleracia as plant food. Food Analytical
Methods, 2: 204-207.

ANKOM Technology. 2006a. Acid detergent fiber inefls-filter bag technique method 5. Available at
https://www.ankom.com/sites/default/files/documéleis/Method_12_ ADF_A2000.pdf

ANKOM Technology. 2006b. Neutral detergent fiber feeds-filter bag technique method 6. Available at
https://www.ankom.com/sites/default/files/documélgis/Method_6_NDF_A200.pdf

AOAC. 1999. Official methods of analysis." &dition, Association of official analytical chertsisWashington,
DC, USA.

Bagheripour E., Rozbehan Y. and Alipour D. 2008eé&f of ensiling, air-drying and addition of polizgtene
glycol onin vitro gas production of pistachio by-products. Animal d&eience and Technology, 146:
327-336.

Barnett A. J. G. and Reid R. 1957. Studies on tlwalyction of volatile fatty acids from grass inifictal
rumen. 1. Volatile fatty acids production from fnegyrasses. Journal of Agricultural Science
(Cambridge), 48: 315-321.

Carpintero C. M., Henderson A. R. and McDonald $79. Effect of some pre-treatments on proteolysiing
the ensiling of herbage. Grass Forage Science3134315.

Charmley E. 2001. Towards improved silage qualityeiew. Canadian Journal of Animal Science, 817-15
168.

Danner H., Holzer M., Mayrhuber E. and Braun R. 208cetic acid increases stability under aerobic
conditions. Applied and Environmental Microbiolo@8(1): 562-567.

Dordevic S., Mandic V., Stanojevic D. and Jovanehjieskovic N. 2017. Effects dfactobacillus plantarum
inoculants on maize silage quality. BiotechnologyAnimal Husbandry, 33(1): 115-125.

Dubios A., Giles M. K. A., Hamilton J. K., Roner. A. and Smith F. 1956. Colorimetric method for
determination of sugars and related substancedytasd Chemistry, 28: 350-356.

Elahi, M. Y., Yusuf A. O., Torshabi A., Fazaeli HDehghani M. R. and Salem A. Z. M. 2018. Ensiling
pretreatment of banana wastefnpducts: Influences on chemical composition andrenmental rumen
biogas and fermentation. Waste and Biomass Valioizal 0: 3363-3371.

Ezekwe M. O., Omara-Alwala T. R. and Membrahtu 999. Nutritive characterization of purslane accassi
as influenced by planting date. Plant Foods for EiaiNutrition, 54: 183-191.

Frank B., Gustafsson G. and Persson M. 2002. Fgefdiimy cows for decreased ammonia emission. Loahst
Production Science, 76: 171-179.

Getachew G., Robinson P. H., DePeters E. J. andoim&. J. 2004. Relationships between chemical
composition, dry matter degradation anditro gas production of several ruminant feeds. Aninmedd-
Science and Technology, 111(1-4): 57-71.

Gosselink J. M. J., Dulphy J. P., Poncet C., Tangai8. and Cone J. W. 2004. A comparisomdadtu andin
vitro methods to estimaie vivo fermentable organic matter of forages in ruminaNtsAS Wageningen
Journal of Life Sciences, 52: 29-45.

Guo X. S., Ding W. R., Han J. G. and Zhou H. 200Baracterization of protein fractions and aminaadn
ensiled alfalfa treated with different chemical gidds. Animal Feed Science and Technology, 142: 89
98.

Kaiser A. G., Piltz J. W., Burns H. M. and RiIffitls. 2004. Top fodder successful silage. OrangeryDai
Australia and New South Wales, Department of Prinhadustries. 486p.



wbgla b 90 (POrtulaca oleracea L. ) 45 5 s5,055 olS (6 pdughow Kal g 13 (53] oy 1 0Bl puama vf

Kazemi M., Tahmasbi A. M., Valizadeh R., Naserian® and Moheghi M. M. 2009. Assessment of nuteitiv
value of four dominant weed species in range of ridban distinct of Iran byn vitro andin situ
techniques. Journal of Animal and Veterinary Adws)@: 2286-2290.

Kleinschmit D. H. and Kung Jr. L. 2006. The effeat Lactobacillus buchneri 40788 andPediococcus
pentosaceus R1094 on the fermentation of corn silage. Jouoh&lairy Science, 89: 3999-4004.

Koc F. and Coskuntuna L. 2003. The comparison efttvo different methods on the determination ofanig
acids in silage fodders. Journal of Animal Produetid4(2): 37-47.

Komolong M. K., Barber D. G. and McNeill D. M. 200Rost-ruminal protein supply and N retention obner
sheep fed on a basal diet of lucerne Hegdjcago sativa) with increasing levels of quebracho tannins.
Animal Feed Science and Technology, 92(1-2): 59-72.

Kung L. Jr. and Shaver R. 2001. Interpretation asel of silage fermentation analysis reports. FocuBorage,
3(13): 1-5.

Kung L. Jr., Shaver R. Grant R. J. and Schmidt.R018. Silage review: Interpretation of chemicaigrobial,
and organoleptic components of silages. JournBladrfy Science, 101: 4020-4033.

Larbi A., Smith J. W., Kurdi I. O., Adeknle I. ORaji A. M. and Ladipo D. O. 1998. Chemical compiosit
rumen degradation, and gas production charactisti some multipurpose fodder trees and shrubs
during wet and dry seasons in the humid tropicsmahFeed Science and Technology, 72: 81-96.

Lee A. S, Kim J. S,, Lee Y. J., Kang D. and LeeSH2012. Anti-TNFa activity of Portulaca oleracea in
vascular endothelial cells. International Jourridflolecular Sciences, 13(5): 5628-5644.

Lia M., Zi X., Zhou H., Hou G. and Cai Y. 2014. Efts of sucrose, glucose, molasses and cellulase on
fermentation quality andn vitro gas production of king grass silage. Animal Feaier®e and
Technology, 197: 206-212.

Madibela O. R. and Modiakgotla E. 2004. Chemicamposition andin vitro dry matter digestibility of
indigenous finger milletEleusine coracana) in Botswana. Livestock Research for Rural Develept,
16(4).

Makkar H. P. S. 2010dn vitro screening of feed resources for efficiency of wi¢al protein synthesis. Irin
vitro screening of plant resources for extra-nutrition#ttibutes in ruminants: Nuclear and related
methodologies (Eds.). Springer, New York, USA. pp6-144.

McDonald P., Henderson A. R. and Heren S. J. E119Be biochemistry of silaget2ed.). United Kingdom:
Chalcombe publication.

McDonald P., Edwards R. A., Greenhalgh J. F. D. kladlgan C. A. 2002. Animal nutrition {6ed.). United
Kingdom: Longman. pp. 451-464.

Menke K. H. and Steingass H. 1988. Estimation @&fgetic feed value obtained from chemical analgaidin
vitro gas production using rumen fluid. Animal Reseamti Development, 28: 7-55.

Muller C. E., Pauly T. M. and Uden P. 2007. Storafesmall bale silage and haylage—influence ofager
period on fermentation variables and microbial cosifion. Grass and Forage Science, 62(3): 274-283.

Norton B. W. 1998. The nutritive value of tree legs. In: Gutteridge, R.C., Shelton, H.M. (Eds.)dge Tree
Legumes in Tropical Agriculture. Tropical Grasslaéaciety of Australia Inc., Queensland, Australia.

Ohshima M., Kimura E. and Yokota H. 1997. A metloéanaking good quality silage from direct cut didaby
spraying previously fermented juice. Animal Fee@8ce and Technology, 66: 129-137.

Ojeda F. and Montejo |. 2001. Conservacio'n de naofdorus alba) como ensilaje (Storage of moreMafus
alba) as silage). |. Efecto sobre los compuestos retnados. Pastos y Forrajes, 24: 147-155.

Oliveira A. P. D., Bagaldo A. R., Loures D. R. Bezerra L. R., Moraes S. A., Yamamoto S. M., Arakijd..,
Cirne L. G. and Oliveira R. L. 2018. Effect of dimgj gliricidia with cassava on silage quality, gt
performance, digestibility, ingestive behavior arafcass traits in lambs. Animal Feed Science and
Technology, 241: 198-209.

@rskov E. R. and McDonald I. 1979. The estimatidrpmtein degradability in the rumen from incubatio
measurements weighted according to rate of pas3agmal of Agricultural Science, 92: 499-503.

Palaniswamy U. R., McAvoy R. J. and Bible B. B. 20&tage of harvest and polyunsaturated essentigl f
acid concentrations in purslan€oftulaca oleraceae) leaves. Journal of Agricultural and Food
Chemistry, 49(7): 3490-3493.

Pawar M. M., Kamra D. N., Agarwal N. and ChaudharyC. 2014. Effects of essential oils @m vitro
methanogenesis and feed fermentation with bufiahoen liquor. Agricultural Research, 3: 67-74.

Raghuvansi S. K. S., Prasad R., Mishra A. S., Glatli O. H., Tripathi M. K., Misra A. K., Saraswat L. and
Jakhmola R. C. 2007. Effect of inclusion of treavies in feed on nutrient utilization and rumen
fermentation in sheep. Bioresource Technology5398-517.

Razak O. A., Masaaki H., Yimamu A. and Meiji O. 20Potential water retention capacity as a faata@ilage
effluent control: experiments with high moisture-fmpduct feedstuffs. Asian-Australasian Journal of
Animal Science, 25(4): 471-8.



Yo (YO-YE)VEw o Lol sl o loioms Jlo ool Sladss Sliios

Sallam S. M. A,, Bueno |. C. S., Brigide P., GodtyB., Vittii D. M. M. S. and Abdalla A. L. 2009 fficiency
of eucalyptus oil on in vitro ruminal fermentation and methane production. Notral and Foraging
Ecology of Sheep and Goats, 85: 267-272.

SAS Institute. 2002. SAS user’s Guide: statist8tatistical Analysis Systems Institute Inc. Cary.NC

Seglar W. J. 2003. Fermentation analysis and sitpgdity testing, In: Proceedings of the MinnesDairy
Health, College of Veterinary Medicine, UniversitiyMinnesota, May 2003.

Sucu E., Kalkan H., Canbolat O. and Filya I. 20&8ects of ensiling density on nutritive value ohize and
sorghum silages. Revista Brasileira de Zootecriifl @): 596-603.

Theodorou M. K., Williams B. A., Dhanoa M. S., Md&h A. B. and France J. 1994. A simple gas producti
method using a pressure transducer to determinetimentation kinetics of ruminant feed. Animal Bee
Science and Technology, 48: 185-197.

Tian J., Yu Y., Yu Z,, Shao T., Na R. and Zhao M12. Effects of lactic acid bacteria inoculants aetiulase
on fermentation quality anid vitro digestibility of Leymus chinensis silage. Grassland Science, 60: 199-
205.

Zhang T., Li L., Wang X., Zeng Z., Hu Y. and CuiZ009. Effect ol_actobacillus buchneri andLactobacillus
plantarum on fermentation, aerobic stability, bacteria déitgr and ruminal degradability of alfalfa
silage. World Journal of Microbiology and Biotectogy, 25: 965-971.

Zhou Y. X., Xin H. L., Rahman K., Wang S. J., Péhgand Zhang H. 201%ortulaca oleracea L.: A Review
of phytochemistry and pharmacological effects. BesMResearch International, 2015: 1-11.



Animal Production Research T
Vol. 10, No. 1, 2021 (25-36)

PAnimal Production Research

University of Guilan

Resear ch paper

| nvestigating the nutritional value and ensiling possibility of
purslane as a weed plant (Portulaca oleracea L.) with or without
wheat bran

M. K azemi®’

1. Assistant Professor, Department of Animal Saeitigher Education Complex of Torbat-e Jam, Teebdam, Iran

(Received: 07-11-2019 — Accepted: 17-04-2020)

Abstract

Purslane Portulaca oleracea L.) is a weed forage that can grow in most paftsan; however, the nutritional
value of this plant has been less considered. Tdrerethe present study aimed to determine the @adm
composition andn vitro fermentation parameters of fresh and engiardulaca oleracea with or without wheat
bran. Purslane was harvested during the flowertagesand ensiled in polyethylene containers ford&gs.
Experimental treatments included: 1) fresh pursl@heurslane silage without additive, 3) purslaitege+16%
wheat bran (fresh weight), and 4) purslane silagés3vheat bran (fresh weight). The crude proteitheffour
treatments ranged from 19.27% to 26.86%. The higbascentration of ammonia nitrogen (10.85% of Itota
nitrogen) and pH (4.72) of silage extract were ob=g in silage without additive, but the concenbrad of
lactic acid and total volatile fatty acids were Hegt in the silages containing wheat br&«x(Q.05). After
ensiling, the true digestibility of organic matt@gt1.03%) and dry matter (70.05%), as well as pakgas
production (28.90 mL), showed a significant deceeaempared to fresh purslarie<Q.05). In general, purslane
had a favorite protein content and digestibility animal feeding. Although the nutritional value foésh
purslane was higher in comparison with silage, lewgsican reduce the problems of drying. Purslategei
without additive had low dry matter content andteomed mildew, but the quality of purslane was ioyad
when wheat bran was added to the silage.
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