[ Downloaded from hsr.mui.ac.ir on 2025-07-10 ]

Gilglio 1 mo g mwloliar g o a0 T GBS gt T (T3 510 3 il
F SR o g

“63.9.} dabld o o ‘YQ:A.M (S3¢0 Sads ¢\6JA:A g ‘\‘f'l:,}& Solbo ala

02132

OL 5l Sluls o ol jen (I8 50 5 Ly L8 o0 o pae WO s 5 Ol Lo 5 45 S 50 5T 51 YU s )3 1dodo
35 S ,050 b, candlan ol 53 a8 Jrbes 1) (6515n o aeas Aol b Sl e (oS @ 35,5 L LS 5 ol L sd e &
(SMA: Specific Methanogenic ACtiVity.slss o weosw o5 @leile Cdbd ol 5 ko ol &S5 50 5T
W38 I3 3 se

Froims 4 by g Sl o3 WY & 4 S Sy VY ML latis sladls o> caml By & 0505T WA TS5
2ty 4 ods A5 O Aualonil Sy 5, Y1o¥0 o a3k ol S8 sy et & Ao s3 VY 50t g s
Ol a5 ool & ,5 51 0S5 5 5 1 08Kzl ASle o Sl L (6,8 0511 COp L3l Ol g2 4 KOH Jle 3 ¥ Jshoms L 58
w35 eslimal (SaS o s g

Sl F7 5 Y0 YO (i & e 055 (S)lOke coabaw ool Ve MOIL 5000 Yov sl ble 55 anfllas ol 5 ildSl
Gl ble 53 pumen el Cows 4 &K 50 gl YFO ML/G VSS. ds 1+ VA 5 eSaal (g1, V0F 5 V) &8 (Ssms
Gl YOV 5 Yo F OFY Ssms s gl VY 5 VY OF C 5 4 e o35 65leile dd 5 s loliim Voo MQIL 5000 Nee
AT s 4 &K 5 (6 AD/O MLIG VSS. dy VF 1¥e (Sl

(pmer 313 Silag e g St (S L S bl 4 S alie SCBE 3 b T 106 Ao
el e 3135 el 65 15 5 5 Sty L S 55

055 S HwOke Cudld 5l 3 oz sl s ol o oo T (65 o0 ST 1SS (SO 319

i Mo £33
AV /D s AYAIIY callin C 05

(\—\N) Llods )a.}l LgLZbJL» PO L;’l)i’ wl)ﬂl 90 4@&0 LF’L'Q"‘"‘J uL..g).: cLQu.Sg.,\BT » 09M.C 0)9).9‘
SxSsle NSl She gahal I o9l SluSy I ot LS5 g (ot Cond L) Sy

uwl).@‘ 4 e L(bs)‘.) U" Zwg J)g)lf u;l)JL.: chS‘:o

Al el (S35 pole olSily )3 VAVYLY 0)lad &y oo (gl gy jl aB )5y allie ol 2
Ol ool (leduol (S5 pale oSl iy baore Gliios 3 pe daye Cubligy (w8 goomitily =)
(Joge ot gi) -0l cplodiol claual (S pole olRsls eumn baoes Clisiod 3950 yluily —¥
Email: amin@hlth.mui.ac.ir
sl eledol ool (Sibzy pole ol (un j bazee liins S ye caiee Cubligy Wiyl wlid) 8 ggmetily —Y

WWAR asl ajw/v.i..i: Jl/ s (LEJ Oldise dloes VYA

www.mui.ac.ir


http://hsr.mui.ac.ir/article-1-217-fa.html

[ Downloaded from hsr.mui.ac.ir on 2025-07-10 ]

AL 5 S5 Golie 2l

ol el Bon OYgame g9y yin Lo
P @955 SlCurer I cage i3 45 39 (nl o>
(0) L1 polie SSgu 5l 4 ASBR
O3S Alal s 4 o« wdlpy o )Kes Poels
g Omlogyn)l (nishl lSollBg)ls lacSgm ol
Ol Jlio p» wels dgg 4 JNS pan Jos o ISiaal S
dbb) umhlf ‘Wbb)i9 9 uw‘)wb )‘ 390 dw Oy )lf
cble [l bl ilesl cpl )3 el 3939 4 oo AJg
5 (VFAs wVolatile Fatty Acid) )l ¢y sl

Jsxe COD | Chemical Oxygen Demand

(A) <8k Jals 2l ¥ 5 g
cble g 5y e Mg » epe i85 Ly VFAS
bl il s 510,38 o olian 3l paess o]y b
o5 b Oiglie slaceyS a8y 9 ple (2L 55y
oo 4 b bag 5l 8 ol den Lol fcul ouds dslllas
Soyfy b Cop g Ngdieo o8 Al Syl 4 Ll

) sl dpud Sigg § yider i 4 Ase

Yol PH S Sboj ol ol o) Ken g JEOICALs
& e (o)l sl Be v e MOIL sl Signgy clilé
PH 8y &5 05 aseie g Wb o 0l 2oy YA LYY
(8) 45 8lgs ity S bjk al als

el Sigmgn 45 2zl bl Yenigan, Demire
5 sl 4l dexg A0 MO/L (YU clale s o Sloj
a8l dalss (Sl 5 sleple clagysl A3,
2 Bl (SS5k ool Wl g el Spr 0055 L2
w8l Kes o YUANYUAN.WR) e 900 (o3b;
VFAS wis » g0 ol otuge dol Siigngn o
5 o) Sl aldl & azials ) byl yeiomad
9 WS S8 Silone Sk 43y 4 el S5
4 VFAS a5 a0 g Mg s |) o) 2,
Sggn cble Gl Jlie 13 b oo ol Sy
L5 g WS (o xS e Silpie oSl 43y el
el g 09 g0 Libgio dsl Sl 15 dwy & VFAS

Sl p Wl Gilug)h AL clS s
ALl e ygSlen (p9See Cumex g (Sufgden
Slgi o yzd 5o Lij Colglie g Lm;ig%.:u»j soile 3L
5 Silre slapols Wil dial pluw (55 e S
(F) 28l Bl (pgpalSiaiy i (Slopiines

wps o) i & b (il gl
e oligS  SWHbib sl aly dgg Wlg o (S5elgw
JE Sl @ giie Slgce ol (295 sCumer
e (GYsb dpalye & Nz y2 258 JBon Mg ) a2y
EVgane g3l gor s Sl Koo b Jlug)Soo 5 L
$9) Slgee 45 095 0g)See Cumex 0 yuT b g dlasly
(B) 15l 4zsls o 51 clom s s 2l

Sl eam Su)bib gl o) Kea 4 Camprabi
235 Sl 5015 Sl IS o oS 5T
adlles (BatCh) iusgul el islosl 13 1) pmslog i)l 4
w1s adlhs (clacSgy ol CllE oS 3 .S
2SI S malegyiyl 5 230kl calSolul yg 1S
byl GM bl ol auils gjlugke culld
() sl (S8,05 51 el Szl IS

lacSgn 51 a5 13,8 slgrin o, Ken 9 Sankveist
GxSsls o Sh cldld jl 0gs (o095 A Cuwl S
3 slo (b)lsS oEass 3 bl 5l Lol culgbio bl s
WlaS 5 ol S e calply Wsdioe s sl el
o Gloj & s Wgd oo LS| (2 4 it &S Slo
(V) Cnl a8 g oo 283 Wbl g Sllges oy 5]

L oy b ommlegiu)l S ey ol
Anaerobic Sequencing (sjlea o Jlgio (aiwenl

e byl 5,8 ey (ASBR L Batch Reactor

(Y M/L) o5 clale 551y ()b posee kil pd (0 ol
a1y (Voo MOIL) Granlog o)) YL clale ol et
o gte ppmlogyin) oS Jaia 25381 3505 48131 1551,
Sl Vb clile Jo s JBsm g choy 0 Lials

VAR el o3 9/ ot Jlo/ Cadln o3 Dl ales

www.mui.ac.ir


http://hsr.mui.ac.ir/article-1-217-fa.html

[ Downloaded from hsr.mui.ac.ir on 2025-07-10 ]

Sl s s realalim 5 e o (S XI55

Sge Silogls GHSB > bagerpn 5 laSig Sl o
) cwl a8 3

Ssign il 9 b oy adlas cpl pbl jl Gus
oo 039 Siloglie Clld )3 pmnlolin g (o ool
e ahas sl p ol (SMA) ilsa o
g)&élﬁ L;Laoa\.ilé-d,..ém.'i 5 d)lf"u’ dl'“r?“"‘:';lf)lﬂ)gt‘:"
S35 o b (gilg)h mlio cyizman 5 (50

Lagdi g,
0905l YA Blas g 39y (laldlae oy g9 5l adllae oyl
P g Swgnl ey 4 wsjlspe (rage ohg ileplie
2wl odd pbml gl e W ladied sla by
V JSE aelsl sk 4 g, YOIV edgaoe 53 (90l
o L 1y adllas opl yo odlatul )50 bl Sleds

sl b bl a8 0 Boke glacySt el ials
b e daly 5 (P < o/o0) ol Siiggn ke |
cbale L bl (P = /o) = +/00) 3 sl Sy
() (P <+/20) 5,5 (ool dlaly Jgibl g duasl S
Sl jolaie 4 b JI 5k «silona man 2l
b oz 098 S 495 0 VFAS () e
s 1503 (I Sladnl s )3 (sl 3a35 ) (555l
(1+) B9 0 455 o 4y petn] sl Sl
Specific Methanogenifssy il ke culld
g 3bw il (ly grebae iuloil (SMA L Activity
S bl b jlegke sbaySh clld
dl).g cbﬂlﬁji d‘ )| odléz! 4oy L;of Oladss Ll

L
\
9

o

sad sl -Y KOH sgla stagbg—) Jolddi (SMA) 6539 (s jleugslio caallad hnle 3T cga ouliiinl 3y go & glaly Suiladdi ) Jsib
ouddi aulai KOH Julas 8907 92,8 0l alaa =0 (853 5 2 S - SMA slaglig Y IS gas JUEI

o yiunags yid oo YA 5 (gilon ar uog by () e
uoL.wl )lfy.) é.o.?v 4 oJoLo.t.%l; )“JL;\?‘A Yy 9 Jo.))f »
bogw s SeY glaydly bbby o) .l

YWAQ 4. a)".:‘)/ri\..'h Jh/ D (5% QLE._.E;J 4.1>=A

Weo dgloole ax ) Jbg a1 ) Jee YO

www.mui.ac.ir


http://hsr.mui.ac.ir/article-1-217-fa.html

[ Downloaded from hsr.mui.ac.ir on 2025-07-10 ]

AL 5 S5 Golie 2l

L KOH 4 NaOH jl oolaiwl b 5 13 ans (el
W ol o 3 PH @ Vi) oo Cod

wo3ldzn] 3,50 (oS, o/
228 b Sism il g5 9 slod il I (sl
Ot g0l Sgm Bl 5,5 oolitwl  Ss ,d mews

W5l G ol oy b g Syse 4 {olnl «)B)
=Vere MO/L clale o3gie > (0)5 Ve Jbg 40 doyd

MO/L clalé 6,28 b Josol Oygo 4 paglobis o Ve
A dpd Al gyly Gl Ve ey e

ladigas (¢ jlwodlo]

b Sgw ol 5y )90 clale (Jbg o (gilwodlel cps
@ shie O L g a3 4 ABlis ©jpo 4 O el 4w
5 o Al Oglae glaclale Wb il e
ol 005 1Y Jgie > Sege ol

Laesisly
yoad o3y ) 4 wluS )y oglite glacdale ¥V g
9 Fdde cws g gl meod Wy Sl b oolyen
oW iy pSide cas p )l G sl clale
ABd o

Slgoma WS 008 4 O Lageinagll (clagidy,
calo) As 5 blin yjen ol 3l olizul b b Jbs
aidy ;D Hed Yo B Y+ odgammo 3 (ol dbojl oyl <8 s
Oygo 3yl 433 ¥ gl bias b p)5 O plos 5
Y) s 5
Y e by lo (uiSile o ) sy e
@ ok Jsod 9 CO Ol lyie 4 KOH oy
3 agileil JymS cae 48 pSojlul gl lgie
L Jbs (V) oY OF) 103 solatwl sals sladiges
L SRS Wil lgano slapsla 2d I edlil
L Mixed Liquid Suspended Solidyslie L ey
Mixed Liquid Volatile Suspended SoligMLSS
Bk gl 3 p)S YEID 4 0840 Jole MLVSS |

NURS

oy
Sopg gl Stal) oBS 05205 b )8 0y sl
slp (S oytugw lsie 4 (Al Sgngn g el
S0 N Jod> y3 ol alyl slackle b e sl
o ygw I Sz Lol 6 yiungw 58,5 18 eolitl
95540) sl oS polic g oy 5 g Sgm 0l (oS

dadlas ol yo ouldicul oy g0 I § SaS sLas Yo gou Oladdio ) Jgua

o> 5l COD 2 S,LaCOD  Suigu il olile

=R el Al Al s p S ks il o ERRP

el Sl el Sioter e S Oxlaes e
Y/FA ¥/\A Y/\Y YFVAa - YYA Yo
Y/¥ Y/VO Y/AN YVAA- AY AR
\/A0 Y/-Y Y/YV yyas. \Fe¥ AR

cpeanloliia
Y/VV ¥/YY Y/YY YAYF - \Yat Voo
Y/¥ Y/VY Y/A Y\VA- AYY AR
\VANS Y/aa Y/Y¥ YYos- \FYY AR

g 3l (s slacble 15UV B s jlsges
I8 o sl g5 aw p blie > s el g amlolis
Aid o U 1y (et (e Wo5 e (595 2

Sglize sedale Wb 4 boye ¥ U Y labges
ey S blas pd ¢uAJuw‘_;V°| 9 O lolis dm“i&"sﬁuﬁi
bl o (2025 e 15 (5 59y 2 L8 o2 el

VAR el o3 9/ ot Jlo/ Cadln o3 Dl ales

www.mui.ac.ir


http://hsr.mui.ac.ir/article-1-217-fa.html

[ Downloaded from hsr.mui.ac.ir on 2025-07-10 ]

Sl s s realalim 5 e o (S XI55

Onbiapal 9 (pemloliia S0 gas 0T (s 9l sladlug 59 )18 G el SIS g (s aaad sl g3 ol 3ae 1Y Jgaa

P 3 p Sslse oyl clile

JERPET TR

Slbie lBe oraad sl

Sl 3 p ks
Sl S 53 53 S5 95 Sl S5 53 Swissg
O Lol

Yovs- YFOAY YY-¥Y A \Ya o¥ ARR)
YaVFO YY-¥- YVVVF Y-¥ V¥ \'Al O«
YiYao VAYYY YYYYY Yov AO/O \'A AR
¥YAQ - YOVYA ARRIAR ldd \AA Yo \ER
Yayvo YY-¥- YVAVO ARA VY- Yo Q-
YYANO VAVY - YYONA VoY YYo \td AR

5 180 T —e—MAcetic. 1000mgil Ampicillin - 300

s 160 1 Aceti '500 1 Amoicill 2 —@— Acetic. 1000mg/l Gentamicin

g . Acetfc. zoomgll Amp!c!”!n % 250 4 —* Acetic. 500mg/l Gentamicin

oo 140 1 cetic. 200mg/l Ampicillin < —8— Acetic. 100mg/L Gentamici

& v 270

8—;(}) 120 A o N

23 a g2

g < 100 )

cT © 3

@O 80 =L

ZE £2

Efé) 60 o IS

o 40 5

o I

w20 &

0

96

192 288 384 480

Time,hr

0 96 192 288 384 480 576
Time,hr

SLCILE @) (53198 (o s3s 0539 S3Laislie (c3and (a0 (59 o Crpeamlaliin g (rabaas gl (SLAS g T 1Y o g
5 Oaenlaliin & glilie slactile (D) g sl jup Sclao (M) Yer o (A)0rs () V00 Joled wanal Sl 5 9 3 (bans caol & gliia
(@a'%&‘&jﬁm‘&MQL&bJ‘J}A.AJJACEUCJLAAEMM.IS)JS*‘JJ?JS"-‘:M(.)\“ 3(‘)0" A(.)\"' L}am*‘@'g‘s’)

50
a5
40
35
30
25
20
15
10

Specific Methanogenic Activity,
ml CH,/gVSS.d

—®— Pro. 1000mg/l Ampicillin
—&— Pro. 500mg/l Ampicillin
—&— Pro. 200mg/l| Ampicillin

a

0 96

192 288
Time,hr

384 480

Specific Methanogenic Activity,

ml CH,/gVSS.d

80
—®— Pro. 1000mg/| Gentamicin
70 1 —#&— Pro. 500mg/I Gentamicin
60 —&— Pro. 100mg/L Gentamicin
50
40
30
20
10
(o]
0 96 192 288 384 480 576
Time,hr

Cagliio (SLACHALE (<) (5 98053 140 533 0539 (S sl (2D () e (5953 Oaesloliian g (rlase ol (SLAKS s 0T 3 ¥ o gl
530 o2 Craeaaboliin & gliis (SLACIAE () 9 sl 5 pSicloo (W) Yoo g (A)O0e (@) Ve e Jolid sanad Suhgma9 53 (595 2 Glaeuspe]
(ol spaal S 9339 53 (320 3 Lalagad 5u PO, jLaial dals) fial yup Sclao (W) Ve g (A)0rr (®) Ve e Jobid wauad Sigaag

VAR aali oy 5/ o2 S/ oDl s Sl e

Vo FY

www.mui.ac.ir


http://hsr.mui.ac.ir/article-1-217-fa.html

[ Downloaded from hsr.mui.ac.ir on 2025-07-10 ]

AL 5 S5 Golie 2l

300 160
—®— Buty. 1000mg/I Ampicillin

—#— Buty. 200mg/l Ampicillin
—&— Buty. 500mg/l Ampicillin

—&— Buty. 100mg/l Gentamicin
140 4{—@— Buty. 1000mg/ IGentamicin
—&— Buty. 500mg/| Gentamicin

N
a
o

= z
=2 =
g g
oo © o 120 1
= B = S

o) 200 %)
S0 S 100 1 b
3% a 3%
< =< 150 < < 80 A
S I =&
o O 00O 5o A
= ¢ 100 =€
o o
= = 40 A
[S] (5]

50
S S 20 A
n n
0 o A
0 96 192 288 384 480 ) 96 192 288 384 480 576

Time,hr Time,hr

G gl (SLACHALE (<) (53198 s o 533 0309 (S Laislie (oaad (a0 (59 2 Crpeanboliin 9 (abies cpol (SO 5 ST 5805 ¥l 9o
90 2 Opealoliin & glitie SLACIAIE () 9 Sl 5o pSiclso (W) Yoo g (A)0re (@) Ve e Jolidisaaad S35 3 (59 2 (alies 0]
(mlwlgﬁﬁwgu‘,u‘,&ﬁButy._,L.Az';la.ds)_,:;‘.d‘,.:?_,su.!:u(l)\n 3(A)O~~ (@) Vor e Jolid sacl S 415 99

- 250 - 160
=2 —®— Acetic. 200mg/I Ampicillin 2 —@— Acetic. 100mg/l Gentamicin
% —&— Buty. 200mg/| Ampicillin % 140 1 —=a— Buty. 100mg/l Gentamicin
< 200 1 —=—Pro. 200mg/l Ampicillin < 120 - —&— Pro. 100mg/l Gentamicin
Lo Lo
= < 5
@ N o ]
1%} ] & 100
g2 180 a S b
32 82 80 A
£ £
3 O 100 A o0 go A
=g =g
o o
= = 40 A+
g = 2
o o 20 A
wn )
0 6]
0 96 192 288 384 0 96 192 288 384 480
Time,hr Time,hr

Yoo LS () 153198003 a9t 0539 (5 She(lio (s2and (330 (59,08 Crmeanboliin 9 (pabies spol (LA g T 51Dl 9o
Yoo GUAE () 9 (W) sanad Sigang 9 () ssead S 53593(®) oanad Suiaad Jolid iy sl 95 dos (595 2 Gralanasal il 3 p S las
(W) sael Sy 952 9 (A ) saesd S 185 93(®) wread Sl Jolud 2 el £ daw (595 53 (esilaliin il 58 S Lo
160 —&— Acetic. 500mg/l Ampicillin 250

140 1 —&— Buty. 500mg/| Ampicillin
—&— Pro. 500mg/| Ampicillin

—®— Acetic. 500mg/l Gentamicin
—&— Buty. 500mg/| Gentamicin
200 {1 —m— Pro. 500mg/l Gentamicin

b

[y

a

o
L

a

Specific Methanogenic Activity,
ml CH,/gvSS.d
Specific Methanogenic Activity,
ml CH,/gvSS.d

100 A
50 A
0 -
0 96 192 288 384 480 0 96 192 288 384 480
Time,hr Time,hr

Or v Caldll () 1531 985 o 533 0539 (5 (i (2D (330 (59,8 Crpeasloliin g (rabica ol (SLAKS g 0T 5 # lu gad
Or s AL () 9 (W) waced S 933953 9 (A ) dacal S a5 93(® ) seal Sl Joledi 0 2 el £ 653 s (5.9 g3 Cabacn ool yial jua S has
(W) S 53 9 5 acal 9 (A ) dacal S 535 9@ ) ssal Sl Joledi 0 2 sl 65w (595 53 (bl yial jua S e

yopr VAR aali o 5 /i S/ s pllss Doliiond ales

www.mui.ac.ir


http://hsr.mui.ac.ir/article-1-217-fa.html

[ Downloaded from hsr.mui.ac.ir on 2025-07-10 ]

Sl s s realalim 5 e o (S XI55

300

—®— Acetic. 1000mg/l Ampicllin
| —*— Buty. 1000mg/I Ampicillin
—&— Pro. 1000mg/I Ampicillin

N
(S
o

N
o
o

150 A d

Specific Methanogenic Activity,
ml CH,/gVSS.d

0 96 192 288 384 480
Time,hr

Specific Methanogenic Activity,

ml CH,/gVSS.d

300
—®— Acetic. 1000mg/l Gentamicin

| —*— Buty. 1000mg/I Gentamicin
—&— Pro. 1000mg/l Gentamicin

N
al
o

200
150
100
50 A
0
0 96 192 288 384 480
Time,hr

Vor CULE () 153 98 (o 533 0539 (5 Jhuni(iio (hadd (330 (59,8 Crpeamsloliin g (b ol (SLAKS g 10T GV gl
CUALE () 9 (W) el Sigmag s 9 () acal 53 6 (@) sl Sl Jalid s el .95 s (595 3 (nlas ol il ju p S clao
(W) ol S 00950 9 (A ) sl S5 93(® ) pnad Sl Jolii a2 saaad 93 A (5 95 g3 peansloliin il ja g S(clao Vo

clld 59y p Al Syt g del Sl 4 s
ol (SH5L S Gilgae e ohy ileplie
by sadg lie 3 ) Gl eoren a3
Ol oy pl &S e o odalin celw BAY (b )
Conglio g (silomo o) b e Sl s ke (goniad
b o b Sam Tl 5o o]

odlaiwl 3y50 S Sian Sl clale o3gie ¥ Jod>
el Chle 5 g (e Glie pSlas L olyen
oled a3 o i |y 3 p)S e s (Brae
sy ol Olie 2980 saalie ¥ Joda 3 a5 b
Omwlolin b dawlie )0 alin clacdale > (s ol
&S 8 S s WS cpl len Wl S il e eSS
)y ogde il ool Cpmmloliin ) e opel
Bran deol 93 & Cund Aol Sgngn 3 Mg ol
ol Sigmgn C8)5 i plyiee &5 Cunl jS S0
Loy silane puegn oy ilwplie 2 (SHb5L
Voo aely ) raglolin clale LIEILY Joix & 42
B Ol el Sl 3y50 3 i) > p)S Lo Vere b
9 el Suyie 290 Jy bl RPN My
22,55 odalie (polate Sl ol Signg

VAR aali oy 5/ o2 S/ oDl s Sl e

&,

Ll
slcdale ply » eady ple Gl ¥ U Y (lajbges
Al Sl 59y 2 ol 5 b ool ()5 glite
ol wlidl el i 0 p)S Lo Veer B Yer 0008 )
Slg o geose oul ol 0dd il o o2 Mg
Sl i bl Clale GBI L &5 il o] Sl
g Conl aBly (Bl Shgngp el (ogad 4 (Spas 0
b 9o odalia (0 =F) 5 (@ =F) (o V) slaylges
PR Vere BV er 0l o puwlelis cbile )8l
izle3l 3,90 (S3lom e oo )3 syl Szl g9y 2 1
ol ol &S b b Gl e e e
ol g At oaalie ol SS9y g el Spign 3)90

RRATR Y B L;«ol>
# L ey ghe gl VOB 0 laybge
2 oweblin 5 el GF oSy slacdale
33 Al Sgmgy Ay o LSy el £95 A (59,

plbolin 5 b ol Sgm il 93 o j clale o

\+FF

www.mui.ac.ir


http://hsr.mui.ac.ir/article-1-217-fa.html

[ Downloaded from hsr.mui.ac.ir on 2025-07-10 ]

AL 5 S5 Golie 2l

b gty (S50 S ommloliins Sgn ]
Loozmen adbiee Gilove mesm oy ileglie
B ey b plie grleeeel clale
Sgm sl 9 5l cdale > del Sgmgn 9 Mbie
s dpl Sl g dpnl S5 p89 4 G dlisnl 340
Aliee §pkdn (S9,15L
@ adlas 590 SocSsn sl 2959 20,5 oo ety
P Bl e cwl (e oS dal S slapiiug
salbaial gl lpole 3 gilople colld

23,5 b 09 (silegyld mlus g (5

odol Cowd 4 laail b adlbs oyl 5l ol mls
dwle b6 LKea 5 Yuanyuan cldles lewy
9 Y ).31).3 pH oS LF’LC’) ML’)J ub&o—b 9 Jeol ML»L;o

@)k b i g pyS e Be e ded Shgngp clale
&S Al asuie g Ll e Gl Lo YA LYY 4 e
(8) w5 dwlgs ey (S5l 1l ials PH 5

s Demire huy & 1) ools ddlas opl slaasl
Demire..s’ o @ial yidy «uwl ol 48,5 Yenigan
My oy el Sogwen a5 aib kbl Yenigan
WY YL clile s Gl leple e st
a1l sl (Sl S Asl ) oS e
By Syl cpl Sl o 0 dawl S g 9,5 a8l
(3) 2k g0 (53L5 >

S dpde xSens adbe () gladl

4 Cund alie glackile gl ol Kgn

References

1.

8.

9.

Bailon-Perez MI, Garcia-Campana AM, Cruces-Blanco C, del O, I. Trace determination of beta-lactam
antibiotics in environmental aqueous samples using off-line and on-line preconcentration in capillary
electrophoresis. J Chromatogr A 2008; 1185(2): 273-80.

Carballa M, Omil F, Ternes T, Lema JM. Fate of pharmaceutical and personal care products (PPCPs) during
anaerobic digestion of sewage sludge. Water Res 2007; 41(10): 2139-50.

Carballa M, Fink G, Omil F, Lema JM, Ternes T. Determination of the solid—water distribution coefficient (Kd)
for pharmaceuticals, estrogens and musk fragrances in digested sludge. Water Research 2008; 42(1-2): 287-95.
Arikan OA, Sikora LJ, Mulbry W, Khan SU, Rice C, Foster GD. The fate and effect of oxytetracycline during the
anaerobic digestion of manure from therapeutically treated calves. Process Biochemistry 2006; 41(7): 1637-43.
Amin MM, Zilles JL, Greiner J, Charbonneau S, Raskin L, Morgenroth E. Influence of the antibiotic
erythromycin on anaerobic treatment of a pharmaceutical wastewater. Environ Sci Technol 2006; 40(12): 3971-7.
Lallai A, Mura G, Onnis N. The effects of certain antibiotics on biogas production in the anaerobic digestion of
pig waste slurry. Bioresour Technol 2002; 82(2): 205-8.

Massé DI, Lu D, Masse L, Droste RL. Effect of antibiotics on psychrophilic anaerobic digestion of swine manure
slurry in sequencing batch reactors. Bioresource Technology 2000; 75(3): 205-11.

Poels J, Van Assche P, Verstraete W. Effects of disinfectants and antibiotics on the anaerobic digestion of
piggery waste. Agricultural Wastes 1984; 9(4): 239-47.

Wang Y, Zhang Y, Wang j, Meng L. Effects of volatile fatty acid concentrations on methane yield and
methanogenic bacteria. Biomass and Bioenergy 2009; 33(5): 848-53.

10. Espinoza-Escalante FM, Pelayo-Ortiz C, Gutierrez-Pulido H, Gonzalez-Alvarez V, Alcaraz-Gonzalez V, Bories

A. Multiple response optimization analysis for pretreatments of Tequila's stillages for VFAs and hydrogen
production. Bioresour Technol 2008; 99(13): 5822-9.

11.Jawed M, Tare V. Microbial composition assessment of anaerobic biomass through methanogenic activity tests.

Journal of Water SA 1995; 25(3).

+Fo YYAR aal e}vj/rﬁ_’:‘ Jl/ s (=Uaa Olddse dloes

www.mui.ac.ir


http://hsr.mui.ac.ir/article-1-217-fa.html

[ Downloaded from hsr.mui.ac.ir on 2025-07-10 ]

Sl s s realalim 5 e o (S XI55

12. Angelidaki I, Alves M, Campos L, Bolzonella D, Borzacconi L, Guwy AJ, et al. Anaerobic Biodegradation,
Activity and Inhibition (ABAI) Task Group Meeting 9th to 10th October 2006, in Prague. Lyngby: Technical
University of Denmark, 2007.

13. Apha. Standard Methods for the Examination of Water and Wastewater, 21th ed. Washington: American Public
Health Association; 2005.

14.Haandel A, Lettinga G. Anaerobic sewage treatment: a practical guide for regions with a hot climate. Chichester:
John Wiley & Sons, 1994.

VWAR asl aj.:}/r.i-:l Jl/ Cedhw (’% Oldiase dloes Ak ¢4

www.mui.ac.ir


http://hsr.mui.ac.ir/article-1-217-fa.html

[ Downloaded from hsr.mui.ac.ir on 2025-07-10 ]

OLan 5 s oolie e

I nhibition effect of antibiotics ampicillin and gentamycin on the
methanogenic activity of anaer obic biomass*

Hajar Saffari Khouzani'; Mahnaz Heidari'; Mohammad Mehdi Amin?;
Bibi Fatemeh Nabavi®

Abstract

Background: The high percentage of consumed antibiotics by humans and animals is excreted with other
residues from the body after its performance. By entering these compounds to the wastewater, they can
disrupt the anaerobic treatment process. In this study, deterrent behavior of two ampicillin and gentamicin
antibiotics is investigated on specific methanogenic activity (SMA) of anaerobic biomass.

Methods: A total of 18 SMA (Specific methanogenic Activity) tests were done using 120-mLvials in
batch mode. In each vial 40%, 37% and 23% (v/v) of substrate, biomass and biogas were placed
respectively. Each test lasted in range of 20 to 25 days. Produced methane was measured by gas
replacement with 2N KOH solution as CO2 absorbent. Three Volatile fatty acids (VFAS) including Acetic,
propionic, and Butyric acids were used as co-substrate.

Findings: In this study, in the concentrations of 200, 500 and 1000 mg/L of ampicillin, the cumulative
SMA were 25, 35, and 46 ml Gid VSS.d for propionic acid, 66, 101, and 154,@gH/SS.d for Acetic

acid and 198,140, and 245 ¢g#l\VVSS.d for Butyric acid, respectively. Also, in the concentrations of 100,

500 and 1000 mg/L of gentamicin the cumulative SMA were 54, 72, and 71 milg M3S.d for
propionic acid, 141, 204, and 257 mL £ VSS.d for Acetic acid, and 139, 74, and 85.5 mL,/GH

VSS.d for Butyric acid, respectively.

Conclusion: At the same concentrations, ampicillin has more deterrence effect on anaerobic biomass than
gentamicin. On VFASs, the deterrence of propionic acid is greater than Acetic and Butyric acids.

Key words: Antibiotic, Ampicillin, Gentamicin, Volatile Fatty Acids, Specific Methanogenic Activity
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