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Table 1 Effect of safranin with or without adsorbent on gas production in laboratory conditions

Gas 12h  Gas 24h  Gas 48h Bgs Coas
Treatment (ml)® (ml)* (ml)® ml)y? ml/h)*
Control 37.762 48.792 55.45? 59.042 0.09?
Control+2%SB*® 35.37° 46.03° 52.88° 57.33%  0.0gPcde
Control+4%SB 35.04> 45,15 5156°¢ 5546  0.084%c
Control+2%Ash’ 32.94% 42.64° 49.13¢ 53.53° 0.08gPede
Control+4%Ash 28.23f 37.37¢ 43.38°"  48.26% 0.071°
5ppm Safranin 34.49° 44,19 50.78>« 5535  (,08%¢
5ppm Safranin+2%SB 35.74® 45.74° 52.15 59.00°  0.081°%
5ppm Safranin+4%SB 34.34° 4334  50.08% 54,79  (.0790cde
5ppm Safranin+2% Ash 32.94% 42.49° 49.16¢ 54.22° 0.073¢%
5ppm Safranin+4% Ash 30.81% 39.88¢ 45.74° 50.49¢ 0.076%
10ppm Safranin 31.28%  39.18¢ 4408  48.15%®  0.085%®
10ppm Safranin+2%SB 30.18°"  37.45¢ 42357  46.25°  0.086%
10ppm Safranin+4%SB 31.28% 37.30¢ 41.68" 46.00°  0.0823%cd
10ppm Safranin+2% Ash 24919  31.78%  36.60°  40.99"  0.075%®
10ppm Safranin+4% Ash 20.53" 26.36" 38.83" 33.69¢ 0.074%
SEM® 0.72 0.86 0.83 0.89 0.003
P-value of DL® <0.0001 <0.0001 <0.0001 <0.0001 0.022
P-value of AT <0.0001 <0.0001 <0.0001 <0.0001 0.0007
P-value of DLXAT 0.0137  0.0061  0.0001 0.02 0.61
P-value of AL <0.0001 <0.0001 <0.0001 <0.0001 <0.0001
P-value of DLXAL <0.0001 0.0002 <0.0001 <0.0001 0.15
P-value of ATxAL <0.0001 <0.0001 <0.0001 <0.0001 0.038
P-value of DLXATxAL 0.106 0.043 0.014 0.018 0.18

AP 100) wilon o oreSilen (e NS 00 o cine Sl g 8 50 ailiea o B9 >
ags x5 o5 5, 5Gas 48h AGas 24h 3Gas 12h il s S laa 51 o> (Dgas: MI/200MgDM) 518 wdss il 5 (Cgasml /h)z 2
Dbl go it base 51 eambsSSI FA N 5 YE ATl j0 00l
6SB=Sodium Bentonite; 7 Ash = Ash prepared from melon peel; 8SSEM= Standard Error of the Mean; °DL=Dye Levels;

0AT=Absorbance type; 1*AL=Absorbance Levels
S adss 5 b imren ol vl e b alie o
u...aslf dald )Lo..u lJ Ml“ B I ppm cdale B (Cgag)
Sodl> 0,5 adlal (P<+/+0) ol lis syl Sxe
AlaS o didaisil g 0, Cang l odd dagd S
Mg 9 3 g ety Jlogne palla e lea
Ol Bl 0 oogll csS lame a4 Wl g0 0,5 adlSl

35 adgi palejl Y=Y
P8 s @3 08 e b g oles (sl Bl ]
solatul .l 0as 03,51 (V) Jgaz ,o allisle;l Layl,s
e o2eiS Lae ;3 Ve PPM 5 8 zalaw o il il
B 55 s Baas) S5 oy Jeily o SRl 4
3emslisSil YA D 5 YE OY lales 4o oids agi nezs

VWAV 5l ¥ oleds oF 00 cnl cosiiges 5 Sy Laimo alone


bshahmorady@gmail.com
Typewritten text
258


AR

el oS oyl il B

4

03y (o3 byl lBl carge haid & il 4
oyl as pelS 4 o oSl wis (V) Jaoz 0 onds
53 oad )55 Jlite SISl ples 038 58 cenS Laome
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Ol S b o ille alez 1 oleerd alixe
Gl el Jld ) a5 cal sad L1 el oats
e dlge (F 5o 9 (LEVY 1982) oul poans 5l gl
Poage et al. ) 05,5 o (LS jo o SlS 5 rals 4
oo i35 slayiel )l adS o> 3l dalllas o (2000
YE h by j0 oo adg 55 bl 5 (V) Jgom o
S hele s alple g oad 005 redS (gemlisSSl
Ledad cams 1,8 095,30 cos |y |y ley ol 4o oo oy
e agynl 5 g walss NS, el ool 9,
o9 S5 (V) Jgur byl als pels
soll jlad b anolie jo wilS laie 4 mowlodsiy
il OmsbsSI VTR (Lo 50 55 adgs mals I oak
Coigi 0993 el Ghalel @l b ls e Bk
o a8 wdy Jeaily palS 4 e oaS Lo
B e alS 4 bg e 55 oy sl ase wlo
Sl )l S Sl 0l ;eSS Slitangm ol 15
asl Cudginy by gl Cdr Jdoay 5 eass oy
Qi 4 B cugn 8,k sl (Kazemi et al. 2013)
Lo )3 (Sligel (39559) 6058 ol g 51 (S
Aol ot de (Kazemi et al. 2013) asb o 5 S
gl 599380 1 )0 (V) Jguzr jo 0ad (3,155 sl sl )y
plsl Sldllas jo (Bse )0 (Jy <ol als cuiS Lsmey
shosliial aST wd asuie ( 2ok plaiiwsS (59) p oad
pan Sl Gl 4 e epz )0 mdwlsin
Sgber ol e b oawlie o Jleole 5 Saseole
(V) Jsoz blie oIl mbs (Kazemi et al. 2017a)
Sbodls dilie ol plg colitul a5 aas o olas
S by oy Cuvg ) oad 4 Jb Sl
o3 ol Sl diliee ol L olren (Sl Logasa)
byl i alf 4 e (Vo PPM) YL zolaw 5

20,5 Jgaz cnl 5o 0al o5l 5

A e aSh ald 8 adey el ol coge s W
O bl Sl aus S g cnS e yo o)l jrin el
1SS, gobaw om blie 3l 55 5 Q3> zobaw 9 S5, zokaw
S 59 Boas) 5 oy ity Gl D3 g5 s
Jeily 6l s Q3 chale 5 Q3> g8 I3, sk
FAD 5 VF Glaple; jo ool 0y rez 55 5 515 adss
5 adg 03] Akl 4 4z b0, o me gy gnlssSl
ol (Gilwand o3l S aRasle;l cuiS base o
009” ‘_gl.bu_j OJM)».C J).»a.a L)J‘)JL.’ sML\GA 6‘4.».@5..»
EUON GWIp- T SOWOE L PN WO SUON SCI00 | BY- BRI V] N s
a4 oie Culgd o g Ay i Ol eaisS leeis Sllg>
e Pl asdllhae ol o aSOIlS wigd 55 wdg als
AT Lulys o 55 sy glaaziuld ol Bl
NS5t 5 colinal 5 b slasdllas eSt as asl
Grpls Sl ol 1 oo ags ciS lasxe jo oyl Bl
oalS ol dslllas jo Lol ol oo 5,158 eaisS leseis
S e j0 il Bl 0,8 31 s el adgi 58 mhaw
Slp &S 009 sw, GBS aws | Cudginy 09 Sgpiee
5 ol Gl bl Loty Su i o,Slee ol
SERNTEIN RCTN P NN NIERCIERIS
99 &l 4 mowcasgin 0,5 adlol (Lee et al. 2010)
e lS lame (0 0l 00 p I Sisoske ws
Sl b anglie o (Slisel 3558 5 515 g el
Srdays Js (Kazemi et al. 2013) o sals

Dgadl (6 i CuiS aime o Sisoole
Sl 2 oSle 305 e b olren Al i
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Table 2 The effect of safranin with or without adsorbent application on the estimated parameters of gas

production
ME?! NEI? SCFA®  OMD* MPY?®
(MJ/kg  (MJ/kg  (mmol) (%) (9/kg
Treatment DM) DM) OMD)
Control 8.80° 5.29° 1.079° 75.86° 16.64°
Control+2%SB® 8.37° 4,98 1.018° 73.99° 14.28°
Control+4%SB 8.23" 4.88™  0.998> 7340  14.16"
Control+2% Ash ’ 7.84°¢ 4.59° 0.940° 71.70° 13.84¢
Control+4% Ash 7.01¢ 3.98¢ 0.825¢ 68.14¢ 13.15¢
5ppm Safranin 8.08" 4.77° 0977 7275  14.04
5ppm Safranin+2%SB 8.32° 4.94° 1.010°  73.79° 14.24°
5ppm Safranin+4%SB 7.95 4.67  0.958 72,17  13.93
5ppm Safranin+2% Ash 7.81° 4.57° 0.939° 71.60° 13.82¢
5ppm Safranin+4% Ash 7.40¢ 4.27¢ 0.881¢ 69.83¢ 13.48¢
5ppm Safranin 7.29¢ 4,194 0.865%  69.36¢ 13.39¢
10ppm Safranin+2%SB 7.02¢ 3.99¢ 0.827¢ 68.19¢ 13.16¢
10ppm Safranin+4%SB 7.00¢ 3.97¢ 0.824¢ 68.09¢ 13.149
10ppm Safranin+2% Ash 6.13¢ 3.34¢ 0.701° 64.35¢ 12.42¢
10ppm Safranin+4% Ash 5.28f 2.72" 0.581f 60.69" 11.71°
SEM?® 0.13 0.098 0.02 0.58 0.11
P-value of DL® <0.0001 <0.0001 <0.0001 <0.0001 <0.0001
P-value of AT <0.0001 <0.0001 <0.0001 <0.0001 <0.0001
P-value of DLxAT 0.0061 0.0061 0.0061 0.0061  0.0061
P-value of AL™M <0.0001 <0.0001 <0.0001 <0.0001 <0.0001
P-value of DLxAL 0.0002  0.0002 0.0002 0.0002 0.0002
P-value of ATxAL <0.0001 <0.0001 <0.0001 <0.0001 <0.0001
P-value of DLXATxAL 0.0435 0.0435 0.0435 0.0435  0.0435

P<7-0) Wil oo b Sl cp OS] 39 o s Sk g 2 40 alies pf B9 >
1ME (MJ/kg DM):(&.\M?OQL;: ln)fsl.S/Js)liA) M’-’Lﬁ J.;Le ‘_g)).:‘, 2NEI (M\]/kg DM): ﬁ;M/Jg)lin) (SR s UA]L> ‘_g))."
(Szso3le; 3SCFA (MMOI)=(Jgo choo) o obsS & y2 slaasl; “OMD (%0)=(as ) JT o5l (5 4325 3 "MPY (g/kg

OMD)= (a5 1 JTosle o5 5kSTp 5) (09,5 (595 M5

6SB=Sodium Bentonite; 7 Ash = Ash prepared from melon peel; 83SEM= Standard Error of the Mean; °DL=Dye
Levels; 1°AT=Absorbance type; *AL=Absorbance Levels

Rl A PPM 4 b 5l il (alEl L Sosel
E5 o blie Olgl (P<e/eev)) ol lis (g)lo cxe
E9 g SO, cdale o bl ol pl Ol cdale 5 O3
S cdale 3 K cdale o blae Sl 0 g O3l
Al pre clS o 18 Gy sleanul ST 6l s
slaul S wwiS hasredy powdadsin cdale jol5sl L
Ol g Rl wals jles b awslie jo )15 oz
Lol 51 G e ldw Fohaw 5l colaiul (P<+/+0) sl
o8 sl Glie zoba b olyan (0F CIE 3 o350

J5cdale p Qi 0 p) 5 e b g olen odliéle I
cutS boe PH 5 (Slisel (39,05 ol 0z slassl
o samlie PH slp ciolojl slo,les crm 5o (5)lo sixe
ol JS 0 PpPM @ ao 51 S, cdale golidl b Ll
Bl g (P<+/e++)) ol qlas |, Sl gre rals
Cj.la.w O )|)_é e oo JS 6‘)—1 ‘_;)lo‘_,;;.u ey
U)a)‘“" cdale L';Ij s odolie ‘)il) ). ppm 9 I\
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95w mBgn g Sbigal Gigrs Glp o slaas!
Ol Oloe o 5 654l Glosls (0,8 Sk sl
bulyl 5o pdd 455 0 a0 Sl (plply g aalys

2

et oo PH 5 (Sligel (59555 1% 0y lasesl JS 5 03l 008 (g b g ol pen ol Bl 51 =Y Joa
Table 1 Effect of safranin with or without adsorbent on total volatile fatty acids, ammonia nitrogen and pH

of media

TVFA’ NH;-N8 H
Treatment (mmol/l) (mg/dI) P
Control 69.1200ef 15.432 6.47
Control+2%SB* 70.87% 14.23%%¢ 6.51
Control+4%SB 71.852 13.95%¢ 6.53
Control+2% Ash? 68.809% 13.823c 6.48
Control+4% Ash 69.12cdef 12.95% 6.46
5ppm Safranin 65.82! 12.90¢¢® 6.55
5ppm Safranin+2%SB 69.37¢% 11.18%f 6.53
5ppm Safranin+4%SB 71.10° 10.50° 6.48
5ppm Safranin+2% Ash 68.20%f9 11.25%f 6.50
5ppm Safranin+4% Ash 71.45? 10.35 6.60
10ppm Safranin 65.45' 11.490%f 6.62
10ppm Safranin+2%SB 66.27" 11.13¢%f 6.56
10ppm Safranin+4%SB 68.70%f0 11.02¢f 6.53
10ppm Safranin+2% Ash 65.50! 11.82¢%f 6.52
10ppm Safranin+4% Ash 67.359" 10.79 6.48
SEM?® 0.42 0.52 0.03
P-value of DL* <0.0001 <0.0001 0.03
P-value of AT® 0.01 0.51 0.60
P-value of DLXAT 0.005 0.75 0.55
P-value of AL® <0.0001 <0.0001 0.25
P-value of DLXAL <0.0001 0.25 0.45
P-value of ATXAL <0.0001 0.51 0.72
P-value of DLXATxAL 0.07 0.88 0.65

AP0 0) Bk oo lapnSils o ST (390 I3 e Silo (gt 2 50 aliepd B9 >
1SB=Sodium Bentonite; 2Ash=Ash prepared from melon peel; 3SEM=Standard Error of the Mean; *DL=Dye Levels;
SAT=Absorbance type; *AL=Absorbance Levels; "TVFA=Total volatile fatty acids; NHs-N=Ammonia nitrogen
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Abstract

The possibility of contamination of surface waters by the safranin dye and its consumption by ruminants is
inevitable subsequently; hence the effect of using safranin as a water pollutant with low-cost absorbents on
fermentation activities of ruminal microorganisms was investigated in a culture medium. Safranin, at three
levels (0, 5 and 10 ppm) with processed sodium bentonite (SB) and ash prepared from Cucumis Melo L.
skin, each at three levels (0 and 4 and 8 mg) were used with a factorial experiment 3x2x3 in a laboratory
medium. Removal effect of safranin in water was also investigated at 3 and 24 h incubation. The
maximum removal rate of safranin from water (5 ppm) for SB and melon peel ash was determined 90 and
80%, respectively at 24 h incubation. Removal percentage of safranin by two adsorbents, decreased when
safranin increased from 5 to 10 ppm. In response to increasing the safranin levels from 0 to 10 ppm in the
culture medium, potential gas production, and cumulative gas production after 12, 24 and 48 h incubation,
ME, SCFA, NEI, MPY, and OMD decreased significantly compared to the control group. The gas
production potential decreased when levels of both adsorbents increased from 2 to 4%. The amounts of
TVFA and ammonia nitrogen in the culture media decreased when safranin concentration increased from
0 to 5 ppm. Generally, both adsorbents were able to remove safranin from the water, efficiency. The SB
also appears to be more effective in eliminating of safranin rather than ash.
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