[ Downloaded from jstnar.iut.ac.ir on 2026-02-26 ]

[ DOR: 20.1001.1.24763594.1385.10.2.4.1 ]

\YAO Ob.n..:b'/c‘gé AJLQ.&'/VAA JL»/N@UAJ‘_;}JJLS Q}J‘gr‘,lﬁ

g3 olgm 5 S gl 3l edd i Slas SU 31 5 2 Pk 5K 4325 015 23
;-&wﬂx J=

SR o

s S

Wl 4 ) 1B ey 350 655 B35 035508 51 (S5l 4 (AL oo s b5 (51 e85 s 3 08 o
e a6 55 o Oliwl adisu S 5w 5l edd sdew gy ol slas S ;szﬁ J s d&‘.;s/ 3l e (S ok gad I (goldas
K (5551 pem ASa g S e g Olse 4 5K (sladi sal Sl eslital 4 3B 4 (55198 e AL T gh S 5 (55l
4 0dd gluldr 5 AL 3 LS (il Fls ST b edd (580 ,las o)) S e S (S & e s 5 alital b Las S
9 o= ol s o Lwlis (Pseudomonades sp.) ub g 35 g 5 (Streptomyces sp.) oo g3 fusl Glp iz )|
LSJL—’ h.:m,‘ }'.'..&_.3 r.\.’.f U:JS 6‘)‘.3 h._.?u): wby}éy}ﬁbﬁ/&a‘ .Lf&) Q‘ﬁ.ﬁ .Jﬁ.ﬁﬁ e)| ASL>‘9 r..o\..f UJJS 6\#.;\.1)\5‘..»&.;
s J;}é,b"] WwiS b 5y O oS ol 5 5Pk 5K 5150 b S 5,00 3 a8 sl 0L K @L*J B oyl S
sl 53 gy Sl (g o sk R P s Gl Carge S ASL e 93 A el B1s o)) S 5 S plend oS 5
(P< /) Was 8L Ogdm dald L awglas 43 o gsu-,r.\.@uusa,.\;uu&g.(g,uu,@ﬁ; SalS 5 Jgoe (K
4) e o lias 5l eslial als LA ol e 95 a4 Comd (g 2l sla o Ol g S lhls ClS b s o g 4 s o si ol
S5l ety Sl Al e L S 0l 45 01 BLES sy ol o el 2 1) L S Gl Ol (S5 e Ol

J.:ﬁf )‘} oalaiwl 3,90 gf‘: 4.1.)4!5 )}E.'.A “ 6})‘9‘.&5 6‘#»\4\»}\4' é}}bﬁ

o) S puiS S (ol a3 g s o g sl (S35 P 4275 P g 58S 15 S glao3 15

03 oS s m e STON) sp3 e 5 baldle 4o dia
L ale AP e Sl e p ToT BB e LB e 0988 e 3 FAO clsesls Ll

35S o S oalizl 3 g0 2 Bl oS el HSs s,k ¥/F (Ol > (Grassland)
Loty e M Oler 52 Zamar 5508 (15 00 53 (S 035 el ) e ol o5 5Lk VoY UL

Sl asly ol 2131 ol8isls  ando e 5 53sLES eaSils als ple o )

¥


https://dor.isc.ac/dor/20.1001.1.24763594.1385.10.2.4.1
https://jstnar.iut.ac.ir/article-1-542-en.html

[ Downloaded from jstnar.iut.ac.ir on 2026-02-26 ]

[ DOR: 20.1001.1.24763594.1385.10.2.4.1 ]

\YAO ()L‘J....:U/c‘gé b)u/rhé JL»/N@L?A"‘_;}JJL&S Q}J‘gr‘,lﬁ

o Jlas) me o a Slidss bdes (ASL o & 552
S e 58I JShe 52 i b s Wikl on 5 esle ol
R U L PIC P PR (R U AR
S IS s s i 0555 L S (28 S
(Phanerochaete chrysosporium) S A s Judus sz,
o3 5 (Streptomyces viridosporus) s 555 51 o5 5
NG

slasy slas S (Actinomycetes) Lac s 5S|
S e 3l Glw oK) 51 b Glalases 53 oS Lz
S5 e glees o L SIS (S e it saS
L (9305 U1 G5 ok 58 w5 i 51 5 S e
(YY)

soras a5 S Gl e s 4 s g
0> e BB e b S ) gl 3OS S
J:4—s (Acid precipitable polymeric lignin) (APPL) J—
anl s & SO APPL (Y 5 Y1 OY WV Y b e
VLA S WP P PO P WP [OFCUIVN [ PR WA P |
S S ol el 3 i B 5 T s Jsloms 5 m
3345 S 5 o) Bl e g e Sl Jaly
byl opd e A g (5305 polie 53 S s oK
Yeron 5t b st JS0pn 055 b DS 51 Kaal
1o U s Lol 5 ciliies lats S oS Oloman (1Y)
V) Wsged Sdma |y Hls Olis osia s S U
Wl 58] g Sloos S ez I 5 L gl st 2

Ay i & 20 Lt S| o dle Ll
OV) (Soslbrs s odkls bug 50 glad) 8 gl S
(Y8) OLLSen 5 ose 5 (T 5 YA TA) OLKes 5 sl
O PRSI WP I PR SN S PRGOS P - 31 L
a5 (F0) As ;3 V/Y=V/E (Pseudomonas putida) 143 5
Ao,y3 Y U (Seratia marcescens) yiowes )lo LAl o adeu s
s |y & o3 Y B e lo Ll 4 ST
Sl L cnseS Slsailis slag S (Y4) 55

a8 o) il 5 a8l ol 0Ll glie A5 o
Ol Ll s 3 Waals 5L 5 5e adsle A5 6l
Gl l_a<=b Sy 05 G pae JB e i (Comes
Loslashs Cad (Rl L edle 4.3l dal fals
FEST ) La(ab o o 33 FOll galde 5 8 iy cas
s S s ool Vs 4 el s onl by (0) 555 s
ol Sl eslanal oyl el S5 A5 sl eslanal LB
doalsr Sl bapls oy 3 2 Y gzl 5 IS
RO

2 6551 el e Ol Vb e ol LaelS
Pl 3z S1es gy el (slyls O S i L
3ol G olS 5 edny JlS £k ol e il
osla sl S el I 3 ol 4l el ol 3 lie
£ Al e s (ol Slodea g S L3 Ve lls Bl
e Sl (1 (55 oS el g il e S Ol
lgn aS gosl b s, s a5 (V) 58 15 L
S Aoy Yo U Ve sgd |y slge cpl 6550 A Oleily
Sy am s pls Sl mloe 5o (ol Sl iy
3l LU crulodls a5y ool 5100 550 dal =
03 39 s ol yda 5 S 51 eslinal Ol Olpe ola 5,
(S gl Jlasl gl o age 45 b SRl ol
Sy Ll e 21 s 08) ol S35 ploars
o=l o2 () Al il Sos B 53 4 S ol
Sla oy plw o S S5m0l B hss &S ol
e e e o P PR C SPRESY
SLS S o el b s s 5 DLl pls (10 (6 5208
Sl 5 Dbl 3 (67508 SOl o3 4y 0L O
L) ol 0030 0 5Vl 5 S e sl

Dt Ol S Sl A et 0L
3Ll G50 l5e 53 35 g oy SOl b 455 2
S ool 51O el a8 8 1,5 555 SU)
Jds o ke 58 slge (sl L e DS o

¥y


https://dor.isc.ac/dor/20.1001.1.24763594.1385.10.2.4.1
https://jstnar.iut.ac.ir/article-1-542-en.html

[ Downloaded from jstnar.iut.ac.ir on 2026-02-26 ]

[ DOR: 20.1001.1.24763594.1385.10.2.4.1 ]

3 SE gl 5l el i Sl S 51 (S P sk 58 420 015 b))

Ve g el YY L;M;(Mygfj)b;v\{ybwba&é

ol SLs 5 28 5l e8I s § S o S sl a s
.(Y~).x..:d,,>w'ul;¢>u'*' Do) A &

(Dioxane lignin) OLS1 55 &K .\
seds S e e sl pa oyl S L IS e SO
(L AAY) Oy — (£90) Il ) ke 00 Lol 00 sl
S 3 et i S oslae (V1) iy s o
ol SLs 5 S us Sas s s S 5ls s
Sl e Y L el VY e gl el (6,8 o jlas
Ol ST 63 31 UKo o S s Sy s
(1,4-Dioxane, or 1,4-diethylene oxide, Merck Co. LTD.)
St Cs blae s (S slae (A1) Of - (744/0)
0313 oy oAt 05y (63 Shie Of 53 iS5 0l Ldis
St 5 atard O L a5 0w 0l 0305 gy o0& LS

) s as et gl z) Lo oo b e s S

(Klason-lignin) O gmalS :p&d .Y
@Jp,uéﬂfa,wwwujuuspjm
Al ;2 e 00 L (U Cao 5 VL 3 48 Olizean)
ol ¥ Sl sl ol S Sl a3 10 53 IVY SO 5d) s
As 3 el ST B O s 4 bl s 5503
O L Sls Ll el aslsl ;s cellu Y B sl s

AY0) A sl ghanci

(HCI- Lignin) &G 4 AS 5 )it Aol (oK ¥
(oo G 03101 ) o Sl o5 Sbt L 20 0 S Y0
055) (LE0) Sooum IS s oden sl st 2 s 00 2
a5 0 sl L (LS sla az33 0 ;3 VN0 o gase
Lis gl ambosla Y Sl s A sy ol S sl
o3l 5 s S WLl blse 4318 mle ax 3 0 sles
05,5 OBlo 5l g gy o Llos SLCell VA B aS A ools

(V) e Kot g atd i ol b

¥y

DJMJL_Q o Housls (Azotobacter) S\ g5 el
S,y 4 ,eb ¢ e ybo LS| o 3 ((Bacillus megaterium)
Ll (YA 5 YA YE) sy (i 03,5 Jsdoe b 6
52 ol e S s el W5 3 (5T o
(YR) Stls 2SI 038 Jsbome 5 e b ite (Sosen

5 $ilan i 0 S SN (10) DLSen 5 s
Ul o ez 53 L anl pedy 4l ge 90 5 slaesl Sl
osls 05y 5o OLST (53 &) 03508 Usloms 51 0L
Ol e A5 50l (3wl (S a5 VYY1 SGS (glis
B Y modd bl oy 8 5 OLST (53 008 4
25 Ol sSSl o3 55,V (b adsl ke s s ¥

S e G 0155 5 (10) 0l LSen 5 sl 5
g3 S8k a4 1 ol L mlio ol wl 1
Vo 3l e Ly 0Ly ST 5 disls 513 o 355 M s
53 gad el o3 A G

S S oS s ol go g3 g (10) pioes i ulil
Al 1 sl e Ol o SVL kgl an e r; slale
lsasd s e Ol S e Lne 558 e Lo
Oty 348 b g0 93 5w 5 (Pseudomonas putida) 143 5
.3 g0l o Ll (P. fluorescens)

a8 Gla SL oluldar ol s 5l Cls
SUS s i Slge sl Sl L s S w5
o o=l 03 G el e Glag S Gla
So50 3 Sl b g sl 4531 e S0l

(23S 1A e

L sy 93l se

b, L g oS a
5w (L & rdls W 4) o)l Sk 5 aS RS
3 e ke SO sl 4 2Sr Oll Gl eslinad L
S 2L Lol ol SLs ) S e i S
Gl e aalsl Sl U (g Soslas Jos) Ll (5 S slas


https://dor.isc.ac/dor/20.1001.1.24763594.1385.10.2.4.1
https://jstnar.iut.ac.ir/article-1-542-en.html

[ Downloaded from jstnar.iut.ac.ir on 2026-02-26 ]

[ DOR: 20.1001.1.24763594.1385.10.2.4.1 ]

\YAO ()L‘J....:U/c‘gé AJLQ.&'/VAA JL»/N@UA"‘_;}JJL&S Q}J‘gr‘,lﬁ

s Y las s el A () el ag slais
Ay LSSl cmde ol 31 s i 4 Sl ol S sl
23 5 el sdalie b (el L) Lo 5 555 2 L S
SLas 5 p S Sl S5 i b (mle Laoee)
La S ole 5 edalise 3 b 3l (Count agar) ;8T &ils
Lo Sb o Jlse Cls 5 aw pbl b i en A el

L Sl Ll Ol s b

b sl g2 el 2 ST L s 5S4 (50 T
ol L;MTC_QL;LW,Q;;\ L ooy 2l (5Ll (gl
VLN ST I sl b s delr Cu2S Jas 3
2 (A3 S3034) 3 Sm o G35 slaaiges S| 2 b
S S Jsls BT Sl aslinal b oS slags 5 s
Olyme a) o5l SLst L eSS (8 sl 51 (S el
o 0 Ao /0 Ol 4) e oslas 5 (Ao +/00
shls eSS plak e 55 L) &l oo Olpe 4 (oo
SLes 52 05l SNl CiS 0 0y (Wn gy K
Y0 los A plnil 5l 8 Sla a3 YO (los i ea 5 Sl
e P s S sl e gl ol S Sl 4o
YY) ol ol

o Lg)ﬂ@e-dud)@j oS\l oS L 5
CeiS Lo Olan 5l 2 e 49 4 (6 8L (gl
O30St o3ls 31 sl SLST 050 bl sl 2
PR S 5,5 V++) (Trade name of cycloheximide)
Jdows 5o a8 ad eslinal 2 )L5 U Ol e (2d s
R WPPSSA R IRP- P I W Pt PV P R PR PV O
Lo a Jyowe K04 s (Cell ¥ Gl 4 it N0 LS
a3 YO s aia SO ol Lacsiudls s wlsl cuis
2l el sl Bl 53 5o, G 4 Sl 81 S sle
Sl st Bub G 2 ol g e o e g Lo
b 3 e s iz ls ST e jlas - O S

s 3l g oS pladgad A3 oLl L 5l sdme 228 (s IS

L_.oeutgjse)ba&)ej‘éujjﬁﬁrhuuﬁ
@tﬁhﬂmjsﬁjsjzﬂj)sz'/aq,%ﬁ(ulﬁgT

.Cféﬁ)\}n:m‘:)}ﬁcUJME_—

o)l *5""Jf-’~3§ﬂ5}‘,91"',9‘-<2-‘¢:€5

Lo 3 has Sl G Sl eslinal Loyl Sbs 5 puiS 2IS
T Ll e LS Ol 20 Lo 0 Ll o311 b a5
Lyl bpss al o s (S K5 0558 i U 50 1) E
05 (oo [ ez V1)) (JA0) J 5Lt = (FA4/V) 05
Bls ST L osliss T ad o s 5 (140) JSBT L p e al> e
ol s Sa s e a0l 5l il 5 6 S o)lae
U5 o 5 5 Las 8L sl Gl gl 55
APY) A eslizad Lo SU (glay jos

L S g5l 1
wole ilsen slpe 5 bags,SL 65le I sy SEass ol o
(P St (A S (S I 3 LS e
oslil (S = 55 (9555 2150 5 laila sy Slbse,
53 b pesslogn ol SULS 5 el s a5 L (FY) 1S
e an polassl slada s Sl oslinal (28 a2
el o2 ST s SL g5 ol (3ol
Sl eds ol o slaiged 5l S e VeVo L
S5l o Sl md oo Vo 3 Las SU (g5lulier
S b eols LSS S (6 s 4h33 0 os g i
Yo SLacudls il (sl oal s a4y b sloe 51 2 e
M9 Jylome) 4l Sime LS e (g5l (6 2 s
6.2 Na,HPO, + 3.5g KH,PO, + 0.5¢ NaCl + 1.0g )
ol 5l S5 a1 /0 5 (s <l =3 a3 NHC
sl 3550 003 (5,5 ojlas o Sbe 5 S SIS (25
G b il Gl S sl e ) gl 28 51 E
Aoys /0 5l Gdne s dloes sl s LT 5 5
s Lo dlas eslinl Jlu s SI L S plsil 5l S

¥


https://dor.isc.ac/dor/20.1001.1.24763594.1385.10.2.4.1
https://jstnar.iut.ac.ir/article-1-542-en.html

[ Downloaded from jstnar.iut.ac.ir on 2026-02-26 ]

[ DOR: 20.1001.1.24763594.1385.10.2.4.1 ]

3 S ek i Sl S P e 5K 5 015 )

o=l B Sl s Sl 5, Y gl oS Bl a
03,8 Szt 3l e S C)l;'-)}SLJSJUl b o e
o3l 035 kS oS Shs | o Lagg ey S s
L amloes (o5 8 = adsl 035 L amglie 1) Lol S
sl 1 slae S b o sk 40 (Yr 5 AT ALY
plomil g, candlas 5550 (53 shon 58 slge plard oS5
N0l SO e S Sl opl Lo G5 IS5 w0 iles]
L ol 3Ly 530k 55T 150 050l sS51 0L 53 3 50 anin
Aoy (V) s Aoy s i Lo A28 5l esli
(APPL) 1 > Jydows (0 Ay 0nSI (V) Slikin sy S
S STV S i el 3 J g S (M)
O Sl A s (FA) VY S0 ] g sl 55 J sl
s b sy sl 5SS 6555 b 1 g APPL
S L e wlsl OF s wlol Jhis O 2 Le You gk
el ¥ sl sl S sl amys Ve slos s lags las sl
moils) Sl B 5l eslial U lags oy bslsve i s
Al Sleslenal U slo s Jsdeee ad il () o)l
0315 gy APPL 5 (sl ¥ 5 ) pH G ,¥ 50 VY (G, 1S
1000 5k 5l 5l eslial b ok 6313 gy APPL .12
Sl ST L Sl e (0T o (4d35 T (sl 5
Ohs A i oK losl glas 53 aS 0T 51 L 5 4z
il 050) dalt s pad L APPL Ay Jliis A S
S e Jadome &S s gl A i (2L S
o 3 INY S sl g Al 53 (63 ghen 5K 3l g0 55508
o i sed 05,5 Bl dev s Sler Susdl s Aol
Sl e gL Y0 mye dsb s Blo s Dby 555
Gl 4 el 53 Jlomsl s oS e (6 A
e A DL IVY (K ) g el (St 5 (6 g 5K
Wl SRS Aos aw el CBlE ol IS 5o
s bl sla ol S 51 oslia b byl Sl giome s
L) 5,8 Sl a3 100 £ T (slos 43 s ool 5 5 Glo

Yo

23 St Sladised Ol g 4y il Al Ol 5y JWl L
0 ;2 S5 2 45 pladised OLL 53 .0M) Ll 3§ L
A (ol St s S 2SS 65 4) | s 59
s bl wzls

sla s, slesliul L Laaslls asiis sl as
P ENEG P USRI S L I W
WL DLl (G5 A o 4 Lad god WS

Shls lame 53 el d (g3luliz Lo SL Al o
= Gl A e e (68 o slas o)l St 5 eSS
oIS a Jls 53 s b bl 6 e YOO 1INY sl
o3l SL L S 2S5, S Y 5 MO e 2 e Yo
WY les) s il ool ase s o (5,8 o jlas
s a s (Cele ¥ Sl 4 Ll 10 L of § sl ax s
5 ot 1) (55 S gl 31 AL 210 13
5o byl s Lol (3 -l e dilen o L;MT@.H\}A
b oa s Sl e, Yo gl ol S Sl a3 YO gles
s 5 =)l 5Ll Sl ess pa a bs e slags ks 55,
Sl eslial b iy e e o g e b led Las S
Al st oled () 55 oy ) bt Ao
o S PH Al e bl ST an b Bl 5 555 Sl
35 80 S5 5 ealial b lags S sl Sola b Oles o
A5 s (Jenway 3020, UK) Jliaes 2o pH S50

o)l Sk 5 puiS S gla ) gl 58I 4 25 oS
L °)| Jblﬁ)rvbf‘):_lféu)pjﬁzjj rjj)l@}:
Jodome 2l oo 00 lagg oy i an; 6 A3 Y slags s
Sl el V0 5518 il am ;3 WYY slas s 5 a3lsl MO
S5 edd ags O seilom g 51 1) e 07005 | el el Y
Lags -l 51 S o 4 el 6l o (3l (651 »
oo L S 0540 0dly J 1S ORI S sl s eslanad
S90Sk 2 plad sl CAS 'L Ol sSSL Jl 5,
Yo slas js Lag oy rL?;.s‘ S BT gl s m


https://dor.isc.ac/dor/20.1001.1.24763594.1385.10.2.4.1
https://jstnar.iut.ac.ir/article-1-542-en.html

[ Downloaded from jstnar.iut.ac.ir on 2026-02-26 ]

[ DOR: 20.1001.1.24763594.1385.10.2.4.1 ]

\YAO ()L‘J....:U/c‘gé b)u/rhé JL»/N@L?A"‘_;}JJL&S Q}J‘gr‘,lﬁ

el gLl s onl 5o &S 550 8L alr
sl 35 (Pseudomonas sp.) La U g0 95 9 i
e oS IS sl slags S L el ge 53 5
L () Sleopas olid o e alsa 5 s LIS e
SLI> 5 05,5 84S 55 oo e 05,5 0 43 (L 55
() cl &5 s

Claciand 31 St @5l Lo (1Y) 0L 5 555w
Sl ol 515 A3 el L;))TC_Q Oldaly aale il
Sl e sST d y de s ez sl S sed
JESUUHEI| VRSSO P CACOM [PUIPNISOYS [CRPE S WP S I B WP Y
O A e Jﬁ"; @ g A\ 5 (Streptomyces somaliensis)
(YY) o il 0 215 LT 4658 S 035 smmlo g 20l
(o 350S Sa o S| Ao 3 Av 4S5 S 515 5
SIS Ul el s 3 Sl s il (slad S
slye g labe o 5, Sde glag SL Il
Lo (S 4 53 Lo SU ol Coaal 5 (6 s 55
I s AL slpe 5 S uile gladase 3 Sy
By g Sy

oilasl ol s Las 8L pl 435 Olse b LI
(S S el g5 o 2050 Jalse D Sl 4S8l 0L
= e sl G Ll (6 SU o 5 3l Jule
Sleslinl a8’ S50 5 () Jodr) Lisg 6580 AS Ol je
Slse oy 31O Jsdsr) il (g3 o ese o 5las
P S S Ll lams 53 (581 Al o ke (s 55
(Y 5V JSC8) (P< +/0)) did salie oyl St S
el o s JT ol e Olse 4 ez olas 03538
Ay Gl e e sads b Sl e ST ez o jlas O
Sl €3I gl e S s edd (6 SL e 55 a
AS Ol s i o 2050 2l SL S S o
glds 53 Geslo gy il Lol =5 C2S e 5 L SL
s mls (P</)) ul s Jals ) Wlise s b

(a5 48 315 DL 35 sl 5ol sglin 5 il

53 dshoeals oS Jals L el S 03 35 50 5150 i
055 03 L Jol S 55 Aol 53 sl S 5
5a S 55,8 Sla as s OVO £Y0 gl L S xS
Colg 3 5 558 U35 OAS 5w 5l ey Kl (S S
e g e S e 3l eslizal b el 3 Jlomels (28
i e ojlae leslial HUT s a3l G s s
Sosl el e ls 055 JoSe Olsie & o3 +/0 Ol
Lol Ll s plw 08 8515 e 250 LS
g alie 3 S3VL s oS anil
o 5 (s owe) L SU sl s 2lesl s
Sl b Jslaze oslas SLE 2 b S 5l iS L pH
L oslial Lol (Lo, 556) La Jole oS di aslinal Jo, 586
53) S 58 osls 5 (o ) (8L 5l slinad poe
Jeelse 5 Lol s a2 s 53 Ao g (s
2l el s e s e G bl asles bl
5 dmle gl At a5 S b s Sl SS A Gles) 05 S
Jd= 5 a2 sl — s Excell Sl 531 £ S Laesls b))l
3 il sl b L ol iy B 55 Lsesls
s ay s esliul (8) SAS i3l e st Jas
a0 e 53 SOl (slacsls dir 0 a5T LSl s

NG PRIy

Cou gl
o 33 Sl gl L glags SL sdae gl
el 5 3l (e S8 L i ) e S
bt il i = a s o dane Lgl 5l S
awline g mul osl 5l 4y a5 ool (Streptomyces sp.)
Slai, La;»& las SU ol ssls 3las (Streptomycetacea)
L SL opl il o el |05 4 00 5 IS0
Ly Ol anb slse 5 AT Gladases ¢l 555 2
3 s teen e ISt 53 5 50 Slas S 4wl

¥5


https://dor.isc.ac/dor/20.1001.1.24763594.1385.10.2.4.1
https://jstnar.iut.ac.ir/article-1-542-en.html

[ Downloaded from jstnar.iut.ac.ir on 2026-02-26 ]

[ DOR: 20.1001.1.24763594.1385.10.2.4.1 ]

3 S ek i Sl S P e 5K 5 015 )

¥

R pekooglar § jalopd it
g o T o nsbar cpul juw pdpis!
3
3 by | W eooslar O mtippds
By, | el g elsny
o2
Y,
9D 1
4'\
3
9: |
3 .’

4 .
Flu Aty

W14, IF 14 P Ju,

S0y diged S 39

e sl Sk 5 b pdiS S (555 oligess e 5 e la g el (Slags S A, o N S

—E— o 0 la? b Juplopds wiawf

Q

D M e koo lar g uvlogis !

3 5 - W - oo oy laf b wlipogdgw

2 i

\-;; - oo o la® gy wlipog dgw

¥ -0

q 1 -="

4'\

3

" T T T T

Flu Als S, 17 14, Feta

S8y digad Sy

,).-"ua,L.a.cbj.»,JL3o,lSu-gs,,ﬁdﬂu‘,»ﬁy,ﬂuﬂjuldudfsgJ.i,g.—»;.a.\‘JS.%

53 s (P< o /o)) (ol e Sl 35 slls oL SU
oslas Og) Jals b acglie 3 esee ojlae 03538 &S JI>
03 g 4ot 3 s sesbo st ol (sl S gladae 5 pH

A%

Greomsba g 2l b ol e dls S Lo 53 (6 S A Ol s
Glalowe L s Cond joss ojlas 5 puS IS (Sl
Y 5V dods) sl es g min S
2 Las Sl ) s L alie s (pH. o
S5 A S ool g s 3550 Gl 5SB p


https://dor.isc.ac/dor/20.1001.1.24763594.1385.10.2.4.1
https://jstnar.iut.ac.ir/article-1-542-en.html

e

05 g p

A

\YAO ()b.«.:b'/c‘ga AJLQ.&'/V.AA JL»/N@L}A"‘_;}J" :'

L (6D == 9 prpe ST € HA D v € E D mE oD (e st ovre 3y Feo e
R R A et
€ o 7 0 0 cere e e K0 1 5] (G o€ e 2 e 0 0 6| oy TRy

Sw om0 cwre sd o0 K en

= e AL/0 \3/+ 0A/ AN YA/ Ao/ AA/ AL/A
RN AL/ bo/+ Y/ /e b/ Ab/+ Ab/+ \b/e
Caam Nzl Ao A ALA YA/A V.A/0 LO/4\ 0A/3\ 03/\\
=0, VAL LA/ AL/ 0 L/AL 340/ VAs e/ 00+ /s Ab/3
eV A w ALY ALY/ w Ao/ w 93/A\ LA/ wV3veas/s w A/ w OVA/*
el A w A/ AL/ w Ve %00/00 #VA/s sl 8/ 3/ s 004/+
NV A st WAL SNV w O/ w 33\ o\ L/ wxOLr /0 w 33/ s AL/
95V \ suAb /e su V3/+ su Lt/ su A*/0Q su OA/e su VO /e su \Q 2o/ su b/
Cc 6 £27579 () A xOL/AALT kAL L b/0\ R AV/LAAL Y. V2 wkAb/b\ kA A/AD
s =0 o (@) \ sk b/\ w A3/ s+ b/ A #x03/344 wax0 AN/ xAO /e x50V /0 su A3/
e LD () \ #x0 /34 A0/ \ kb /0.4 sl /LAL Ve wrAV /0 #x03/\ #V /DA
) (1) (1) (9 (1) )
PD&J AQ?,LV ST
il e oriE 4SS Hd <=1 e SHESGD €00 A e 1ddv el U el e Y

TAE e (D (570 s 6 A 1)
6P R LR (T e o) (KO gl 0D ASFRF <€ ey A et (60 ASED) ¥ (ot AsE gd i s 1o 600 € o £ 5o

[ 92-20-920¢ uo 4rJeiny seuss| wouy papeojumodq ] [T+ 20T'S8ET #6569/ T'TO0T'0C :d0Od ]


https://dor.isc.ac/dor/20.1001.1.24763594.1385.10.2.4.1
https://jstnar.iut.ac.ir/article-1-542-en.html

3 SE gl 5l el i Sl S 51 (S P sk 58 420 015 b))

(S A5y (S Do) Haa b amalis 3 b S sl b ST s 5l el slaesls ke aglie Y Jsa
(o su”.uf AS) P s 5K sl ge plowd S 5 i 5 059 SR (S aows pH

[ Downloaded from jstnar.iut.ac.ir on 2026-02-26 ]

A S oo
LS 2 R S 29 e s
5 = ~ & =y \:ll 3! ~ DU M JET 2
I O D A
/ 5
S - K jan)
o
V88 © nove gt wav® gy vag! e SL ¢ o oylas :
- o ‘ SASL O ese o jlas o (S
vy s s e e xare yam S’ or:® Vare WAL Fosbs 57y sl asiee 0 5las Oy (IS
. N N N s lo 50 sl ¢ 3 SR BN
vy o Vo © e AR VLA R YV S R L #IAVE VAze0” ol sa 53 s ¢ jasee oLz sy (S
d b
\o/ee s eyt et avea® e ® £/4¥° e GASL O Gese o jlas b 2IS
wrsd o ypvt AT VTR VI /AT ? Vi 1Aag® esla gl asee o5l b o HIS
N N . cd
N vad aw e et et e 1/4¢° VAR U 3033 5 oo oyl b (2S
v A poeat o var® o eyer® VA0 £/and VAl S ¢ - ' ISk
N N /v 6JS.QJV\{g}we)L~a.OQ)«Liw)
Y vy 75 o de de R TSR Vats jeslo 57 il asien )l ¢ ISl
/ /¥Y Y ¥4 FO/V0 A0 Jolo sz 2l ases o jlias Osls o,
Yo ab d e be be h ;/490‘1 \A/Y f,a G . . | =
/00 1/04 JAYS ¥/50 or/ar Y U853 s ¢ pae 05lia O3y ol S
i bed b
Yy ont gt ras® o ayre® vy £/4A% Y SSU Osd yoses olas Loyl St
ALY vsat oA yar® veap® o yssd e A8 el g el ass ol Loyl St
YE ab c de cd cd g \//,rab \/\/Y’Ga G N . lee L | Sl
/NS Y/¥Y ARG AFARY fA/QN Y/4) rL 5093 g ( paeo 0 .y
Y/av /400 VARRAL o/aYY VE/YO A +/ VA £/0V 3 bl glas

[ DOR: 20.1001.1.24763594.1385.10.2.4.1 ]

sl 0 e e gL Py e Jsb s e )

AEb e b me BVt (6115 70 e 53 el Olnes b s > Sl &S o SKle g a5 -

2 V0N ol S s 5T IS s il S Cad 3 Ao 3 Y ol S 5 sy Y0 6&;5@;\5;@@5},4&%—
FPTRWTa T a)ldl;'-jwﬁo‘\VJS&KQ}IM}QQIJMJ{;QUCA—

.AﬁMJAY/\ o, JBJMJA\-\TJSL;JS‘Q}\ AJ}.QJL'I:'K:JQ\J',:A—

¥


https://dor.isc.ac/dor/20.1001.1.24763594.1385.10.2.4.1
https://jstnar.iut.ac.ir/article-1-542-en.html

[ Downloaded from jstnar.iut.ac.ir on 2026-02-26 ]

[ DOR: 20.1001.1.24763594.1385.10.2.4.1 ]

\YAO ()L‘J....:U/c‘gé b)u/rhé JL»/N@L?A"‘_;}JJL&S Q}J‘gr‘,lﬁ

o Jl e (F1) 5)lam s il e e 58T
S 5500 S5 o3 YY1 (& o3 YA L) asliss
AY (ST Lt JES) (1) LS ay s LB iy S
53 e Jolse Sl S8 s Sl A o S a3 Ao
S5 s S oS 0T Il el P 580 S5 w20
YA (NO/Y Ol as o S s L) aslizy, A28 o S
Sl S S L) oS oS (gl Ol ol 030 A
FE) 540 doys Y/ U sslen 5 ol 55 L, (MY

SUT Y s ame (S Lo sen 55 sl DS 5l eslinal
o) 48 Wl e Jlasl s Son A Ol 55 KB
S Lag Lo )50 53 oa 5 g SLs 50 55 o 4t
Sl S (V) 0L 5 oS5, Jls Ol s a0 sl ool
e 3 e S Ol el IS Vsl S s s
5 des gl andlas ol (g mmlogn szl €658 55 A, il 53l
o gl IS S e ojlae oS I LG
s sh 5 e sn mul S 505 6 e D)
Bl bl | (Streptomyces viridosporus)

Ceime IS L s ol s 5 pH o st 3
Sla ey 55 (V) 0L 5 (gliey L3503 v.(.ﬂr.a Jf_l.s
03 el ge Sl el I e ST g s 0330 (55, 255
A6 Glad g Lidews) g5 JB b o pH o5 L B3
s VIV Sl il s pH LS i jler Jsb 03 TTA
i bty g oS Ll slizel e cpl . isls il A G V/O
I OF 5l a8 plalases e 3 S5 Sleo pa s
A3l golae Sl la e glols Col S (il
35 Skl 5 B LT Las PH a5 by g 3550 53 Slite
23 S 3L Slacd sl bagy o ol Yz &8 s i€
(YV) S o 3T 555 sy Jaes

oS Gl ciS Lo se 3 pH 035 VL s =k
s e BVt glls ;05 ciS o ss Ly oS sy 0SS
Lls Ll e 6 5B 50 55 OIS e L Sy ey AL
e S Y L3 i st S 0T

Ay 3y 534S i Oles Ay i A S 13
Gl s S glak o s pH o STl Ol oL SL
L anmlie 53 ol e SN s iy oo s jla e
S50 dadr) LS eles jese ojlas G5 S el
Ly aS olacis b 3 aS ol Gl Sl aT
A e 5 VL PH o iy LS

5 e LT 0l sdias 0las lags,SL s Lobs
Lmss el Jshor o)l sl oS 435 sl 3 o]
el S 58 g S e g (S sladass
S b Ll Al Ol s SL S0 o e opl 2l
S 3lemSTy 5 315 Y s sl 5T 51 aslizal b 3l g
Lo S ool 5100 aisS eslizal 3 4mge op S 5l 35
5 Lo o pH 0581 5L alaor 1) Lag 8L ) Ll 3 plas
LS A else L el 0350 LS (0 Lame S5
03558 Y g s ez sl slas (L g5 Ol
nsls (ol S {«,\.‘5 OHS) 1S e e esle 5 )

SA L Gus s 0> (T OLLSer 5 ey
4 «> gL (Thermomonospora fusca) S sb | 5 gon 55 30 30 5
A SV P S| R S U U SR R P P
ol A5 i S X S ot )l 58U S 4
g das e Ol aS 4 S s Ay ST r@)s
el Ly g 4l s DS L 5T 55 )

Sl 5 udy WS, e fie Jslse e Sl S
Sy oo 50 Gl Shs @ by L5 e bags St
ol 33 Sl e b S Sl g5 5 Ol it
S5 el 5 Slale o bhda s S s Jsle
B as () dal ol S S 5 3l Ol
A 6 o 1 Lags St s 4 oot 35 Sl ealina
(o35 YVIY) Slslar oS o8 Oljae s Olgis 4 das o
(Ao YON) 5 53 o 08 Dl L L
o i L sl oS s Sl S b s oo
Olimn 53 pmr Jool e adoz 51 50 S Ol 555 (78)


https://dor.isc.ac/dor/20.1001.1.24763594.1385.10.2.4.1
https://jstnar.iut.ac.ir/article-1-542-en.html

[ Downloaded from jstnar.iut.ac.ir on 2026-02-26 ]

[ DOR: 20.1001.1.24763594.1385.10.2.4.1 ]

3 S ek i Sl S P e 5K 5 015 )

Ol (gde ;5 VO fsl 58] (o g0 (ase ojliae 51 eslana]
S Olaman (Llodis @51y Slowloe) Llolld & yo3 et s
gy S5y = Sl S i, L (V) S5 8
il bl o3 VF o #1031 0T s Olsee e lak
L alice aels 5 Lachas S L LLS,I s sl
e cp xien () ) (P< o/0)) ol s w0 a5 0
5 S A Gl CiS e 3 b p S 4 S
Aol el il L edd e G5 e o jla s
ObLlSan 5 2,5351,8 dslllae 55 48 Olooman (P< +/00)
e asin A Sl ds e s s eba st il (OF)
PP NN S RCH PR WV PRI £ 71 JCIN Ly
b g Shdr S S Ol 5 5l sl o3 S
23Sl S Rl b i) B gt sb 4 sl gz 2l
Lo 53 Goraa 5 01 05 5 pese oslas Slls Lo
4S sl o3 g Ao 3 OF (o)l St c.x.:f oIS sl cls
s Ol (Y Jsde) 5ol &TH oS s b
Gla o 5l a5 0l 51 s Ol Slhds s S
L dbs e 5o 8 el a8 S k3 s 50015 5 LIS 5.0l
3 Sl (S5 Dl BT o oL 8L Al Ol e
S el s 8L AL, Ol 5 8l e 5o
RO
03 35 se sk 5SS 03l U35 RalS 4 by e mln
Ol SOl Oy e b 53 a8 das o OLES i Las
i g Sl w0 e 5K sl sl Sl i
dosbea .ol odd O3 alS 4 s S ol gl
SLLs ials o ,SU S0 i oS 5 s
o3le £33 45 Foge 53 (P< /)] 0l s 055 ls pns
Jlasl (6,208 51 et ojlas 5l oslinal 5 (53] 55
Al gpsa 53 gramen () ) P< /) Sl 03 505
Slabms 55 5w 055 S i (8L ol
GRS 03 At e Used s 5 pemle g il SIS
o3 Bl Jalw 58I s 05 (V) OLes 5 sy

o)

Slopas 45 O p35 5355 0 C2S laa pH 21531 4
s s S A Olgee S5l g p S STl
il 03503 iS oo PH gl b s 3 S
AU e PH 5 53 2L 5SL 4 (il o dls
(S bse pH 2ol58) 5 Lol LY 5 S ee
e sy s Slad a3 aee SU sl 51531
J3 eer 4 (V) 3l s L SL a0 5305k 25
23) S Sobag (S Sl s a4 SIS Ll ks o
OS50 SlS 55l as Sles e 5 (o] S L as i
PH ((osee o5las) 5500 oo edliul i8S las 55 )l
b 30 Ol e 1y s ol ol anil il 3l Lo
Gk 3,5 s el 2ol (sl MO Lame e iy
PH «oiS lase (6 3L s (1) OG5 SSL s
Wb a3 S o ) 6Ly sl o plhs
S MY pdoe 5y 5 ol S 534S e ax
i 63 D) om0 =B Sl oS 5 el
b LS Dled 05550 (63 ey (Dlind 055 e
Lo PH 335 i 5 15 o ol (pasisal IS
eswe olae skl a3 pH il 31 .AS (68
w e SLS 5 i Sl s K a a5 LB
(Jaroee pH il 531 ames 53) ol 8L eIl 55
(F0) OLSan 5 1sliwl gl 5 ias5 53 oS Olimas L s oo
s 1 2l SU cdles Lol sy gel A JS 05531
2l Rl 1 a8 lase pH 5 ion
03559 5 L SU sl b s 3l Jol b
O 5 60 O sladala b anslis 55) jesee ojlas
My plomed S5 5 U5 e o (ede o)la s
53 el sl 03l OLES Y ) Jsda 3 e 55
Sype 5SS au,a &S A Lasiia o005 Ol b bLS|
S 5 S slye s 2 ol3 e sl T o
3l ns 53 &S (g iy (P< +/01) (1 Jsdsr) Lils

Do 53 gyt ) g S S SL el


https://dor.isc.ac/dor/20.1001.1.24763594.1385.10.2.4.1
https://jstnar.iut.ac.ir/article-1-542-en.html

[ Downloaded from jstnar.iut.ac.ir on 2026-02-26 ]

[ DOR: 20.1001.1.24763594.1385.10.2.4.1 ]

\YAO ()L‘J....:U/c‘gé b)u/rhé JL»/N@L?A"‘_;}JJL&S Q}J‘gr‘,lﬁ

G syl 2l &S (Y Joder) dims o OLGS IS ol
S 3l S s 53 VL Ol wlisess s 4
A3l L el gy el o 5T s iy Ja5 e 5
S oS e 5l Ol 55 (V) (Sasilrs 55 5l
SLa 8L 5l Sl ban S| abows 4 08 055
S e 5 08 GHS s i8I ol sland
3555505 5 ol andlas 3 (P< +/00) Gl o35 o) St
ol el o e 2SI el S Ol (1)
sl s clae O 3 s e
Sl s oy YE/Y YV XA s as la Wl S
S Aoy T4 S YU I 5 4 s pesla g il
L el 5 50 S a5 Olgn D250 e 3 OLES &S
53 dlcs ol gl s pdir el b 4 s
0> sy 035 i 4 Ol e ade OF 5l aS 0a2
sl 53 oS D35 Fedamy 5 035 i ol S
o oyl b o Ol e o S G D5 i
Olyan il 4 i 35 yesen sslas 033380 s (een

el s sl iKY

S S 4o
53 Lais U Sl osliad St o 0L e 00l s
RTECA U N TR P e N PRI
5 S sl Sl QS el S Olge 4 Kl
3y oSl A2 mleo bpls ST A5 5 sled
5 ol o oo o b S IS eslind
Sleslicul b o past ap i Oliios 4 5L o 208 L6
Sl sla s Al e By gl
330y o &J 5 Jslw 5l eslizul) (Radio-respirometery)
s glaam 3l gl A il dal s e 5T 5 (o)
o2l L LSS o 615l 5 S5k o505 SLS 5 oS
S22l Sl ol ader Bl o5 Sn Slaa s Sl

Sy el ool Olallas

¥l da) s 5| a s V) s (03 ialS bl )
O)s GalS p iy g 5 0 53 a8 ol QLIS (WS axds
Yoo¥r bvsie 035 alS a5 w53 (A3 Yr 00
23 48 oo do 3 YoV G5y alS 4 pe dn 5 Aoy
0t 25d> 035 LS Olys oy 55 S5l sy
(sl oz &) lslons) A dsloes ds s

3 ol O s st Lauly u> S 5 G APPL
534S sl 0lis bl gl s b o &I w32
WSS o p 2o 0SB A a5 3 (pl L BLI
3 me sl U (G 5K 3l 5 pesn 65lae
Gl S 5l = e 53 () o) (P< +/4)) Wlazils
by 2sdm L Lo U ol o5 e (55155 oL St
L lcl S 0Ll 0o (o e 5 0K sl 2k
ST o3 o Lt 53 oy BB 0 L S @
(V) OLLSen 5 sl (M 5 YU AT WV 0Y) A o s
e S b SL slaa s Jseme 55k 4y a5 Al sl
eSS SRS s e S 58T i 05 e
534S Al 55 i APPL W) 5 5 iy (O 5eadS)
el el L BLS ) s anos ol 5l s
L odalis

L BT 5o 48 512 0L ST L Las e glaesls s
oS I 55 (0 3mdS S Jplomalss s S fals
e 2l SL s S 5 g 58 el sla, pSB
oslacl ((V Jsd) (P< v/0 ) o Jshoesls &) 2alS
L bLosl e Ay ool el 3 (i jade olas
PSR STEISY (& P PRSI S
dls ool .00 Jgdz) (P< /o)) Wlaxdls (gols s sl
ol Sl (Sl s 4 bs e 3L 550 G
o3l gl 205 S5l slomell (S e Sl oS
@30 QLIS 1y 5 3 oy 4 esee o slas 03533l el
S esliul) s (S (6 So3Il s, L3 oS 0T J-

w‘euwﬂ)fjwd?wﬁ‘w‘(djyu»

oY


https://dor.isc.ac/dor/20.1001.1.24763594.1385.10.2.4.1
https://jstnar.iut.ac.ir/article-1-542-en.html

[ Downloaded from jstnar.iut.ac.ir on 2026-02-26 ]

[ DOR: 20.1001.1.24763594.1385.10.2.4.1 ]

3 SE gl 5l el i Sl S 51 (S P sk 58 420 015 b))

)\.ﬁukﬁ_ﬂ@‘bju&w‘.ubﬂ&d&h_ﬂajjﬁ N j}gﬁﬁ,ﬁﬂj@jwcjidduigﬂ%ﬂju{-’u

e P S S et U S sl SeS L L S ey bed shT o Es
PR AT S iy el sl oSl (5355LES adSls e

salaul 2,90 cl.w

JL-@J.- Q\)Lﬁ@\ (J_oﬁ T .):.L.»b 9w (82 GJ&; ;ﬂ.:j‘u) /p/.’ BRI Lf/)j}ij A:fJ.’J Jﬂ/ﬁ“\/\ }LLJ .C) 'C“‘)’L gﬁ:.o 2
Ao OV (Ol L;AK..L;\:

2. Adhi, T. P, R. A. Korus and D. L. Crawford. 1989. Production of major extracellular enzymes during
lignocelluloses degradation by two Streptomycetes in agitated submerged culture. Appl. Environ. Microbiol.
55:1165-1168.

Annon. 1979. Official Methods of Analysis. 121 ed., PP. 927-928, Assoc. Anal. Chem., Washington, DC.

Annon. 1985. User’s Guide: Statistics (Version 5 ed.). Cary, NC: SAS Institute.

5. Annon. 1994. Total population. Agriculture population, Production. Feed and Agriculture Organization Yearbook.

38: 63-77.

6. Antai, S. P. and D. L. Crawford. 1981. Degradation of softwood, hardwood, and grass lignocelluloses by two
Streptomyces strains. Appl. Environ. Microbiol. 42: 378- 380.

7. Ball, A. S., W. B. Betts and A. J. McCarthy. 1989. Degradation of lignin- related compounds by Actinomycetes.
Appl. Environ. Microbiol. 55:1642-1644.

8. Bargmeyer, J. R. and D. L. Crawford. 1985. Production and characterization of polymeric lignin degradation
intermediates from two different Streptomyces spp. Appl. Environ. Microbiol. 49: 273-278.

9. Cappuccino, J. G. and N. Sherman. 1999. Microbiology, a Laboratory Manual. 5™ ed, Benjamin/ Cuming Sci. Pub.,
California, USA.

10. Chandler, J. A., W. J. Jewell, J. M. Gossett, P. J. Van Soest and J. B. Robertson. 1980. Predicting methane
fermentation biodegradability. Biotechnol. Bioeng. Symp. 10: 93-107.

11. Chaudhry, A. S. 1998. Chemical and biological procedures to upgrade cereal straws for ruminants. Nutr. Abstr.
Rev., (Series B), 68: 319-331.

12. Crawford, D. L. 1978. Lignocelluloses decomposition by selected Streptomyces strains. Appl. Environ. Microbiol.
35:1041-1045.

13. Crawford, D. L., A. L. Pometto and R. L. Crawford. 1983. Lignin degradation by Streptomyces viridosporus:
Isolation and characterization of a new polymeric lignin degradation intermedia. Appl. Environ. Microbiol. 45:
898-904.

14. Fazaeli, H. 2001. Effect of treatment of the nutritive value of wheat straw and its use in the diet of dairy cattle.
Ph. D. Thesis, University of Putra, Malaysia.

15. Fritsche, W., M. Hofrichter. 1999. Aerobic degradation by microorganisms. PP. 145-167. In: Rehm, H. J., G. Reed,
(Eds.), Biotechnology. Vol. 11b, Environmental Processes. Wiley-VCH, Weinheim, New York,.

16. Giroux, H., P. Vidal, J. Bouchard and F. Lamy. 1988. Degradation of Kraft indulin lignin by Streptomyces
viridosporus and Streptomyces badius. Appl. Environ. Microbiol. 54: 3064- 3070.

17. Haider, K. and J. Trojanowski. 1980. A comparison of the degradation of 'C-labeled DHP and corn stalk lignins by
micro- and macro fungi and bacteria. PP. 111-134. /n: Kirk, T. K., T. Higuchi, H. M. Chang (Eds.), Lignin
Biodegradation: Microbiol. Chem. Appl., Vol. I, CRC Press, USA.

18. liyama, K. 2000. Structural characteristics of cell walls of forage grasses- their nutritional evaluation for ruminants.
Proceeding of the 21 century symposium. Tokyo, May, 2000.

19.Kerr, T. J. and R. D. Kerr. 1987. Microorganism having characteristics of an Arthrobacter capable of degrading
peanut hull lignin. United State Patent 4 643 899.

20.Kerr, T. J., R. D. Kerr and R. Benner. 1983. Isolation of a bacterium capable of degrading peanut hull lignin. Appl.
Environ. Microbiol. 46: 1201-1206.

21.Konemann, E. W., S. D. Allen, W. M. Janda, P. C. Schreckenberger and W. C. Winn. 1992. Color atlas and
textbook of diagnostic microbiology. 4™ ed., Philadelphia: J. B. Lippincott.

W

oy


https://dor.isc.ac/dor/20.1001.1.24763594.1385.10.2.4.1
https://jstnar.iut.ac.ir/article-1-542-en.html

[ Downloaded from jstnar.iut.ac.ir on 2026-02-26 ]

[ DOR: 20.1001.1.24763594.1385.10.2.4.1 ]

\YAO ()L‘J....:U/c‘gé b)u/rhé JL»/N@L?A"‘_;}JJL&S Q}J‘gr‘,lﬁ

22.Lacey, J. 1988. Actinomycetes as biodeteriogens and pollutant of the environment. PP. 359-432. In: M. Goodfellow,
S. T. Williams, M. Mordarski (Eds.), Actinomycetes in Biotechnology. Academic press, Great Britain.

23. Lacey, J. 1997. Actinomycetes in composts. Ann. Agric. Environ. Med. 4: 113-121.

24. Morii, H., K. Nakamiya and S. Kinoshita. 1995. Isolation of a lignin- decolorizing bacterium. J. Ferment Bioengin.
80: 296-299.

25.0dier E., G. Janin and B. Monties. 1981. Poplar lignin decomposition by gram- negative aerobic bacteria. Appl.
Environ. Microbiol. 41: 337-341.

26.Pasti, M. B., S. R. Hagen, R. A. Korus and D. L. Crawford. 1991. The effects of various nutrients on extracellular
peroxidases and acid- precipitable polymeric lignin production by Streptomyces chromofuscus A2 and
Streptomyces Viridosporus TTA. Appl. Environ. Microbiol. 34 : 661-667.

27.Pasti, M. B., A. L. Pometto, M. P. Nuti and D. L. Crawford. 1990. Lignin- solubilizing ability of actinomycetes
isolated from termite (Termitidae) gut. Appl. Environ. Microbiol. 56: 2213-18.

28. Perestelo, F., M. A. Falcon, M. L. Perez, E. C. Roig and G. De La Fuente. 1989. Bioalteration of Kraft pine lignin
by Bacillus megaterium isolated from compost piles. J. Ferment. Bioeng. 68: 151-153.

29. Perestelo, F., M. A. Falcon, A. Carnicero, A. Rodriguez and G. De La Fuente. 1994. Limited degradation of
industrial, synthetic and natural lignin by Serratia marcesens. Biotechnol. Lett. 10 : 299-302.

30. Perestelo, F., A. Rodriguez, R. Perez, A. Carnieero, G. De La Fuente and M. A. Falcon. 1996. Isolation of a
bacterium capable of limited degradation of industrial and labeled , natural and synthetic lignin. World J.
Microbiol. 12 : 111-112.

31.Phelan, M. B., D. L. Crawford and A. L. Pometto. 1979. Isolation of lignocellulose- decomposing actinomycetes
and degradation of specifically '“C — labeled lignocelluloses by six selected streptomyces strains. Can. J.
Microbiol. 25: 1270-1276.

32.Pirouz, T., M. A. Karbasian, M. Goodfellow. 1999. Isolation of some aerobic actinomycetes species from the soil of
Zahedan county, south east of Iran. Irn. J. Med. Sci. 24:65-67.

33.Pometto, A. L. and D. L. Crawford. 1986. Effects of pH on lignin and cellulose degradation by Streptomyces
viridosporus. Appl. Environ. Microbiol. 52: 246- 250.

34.Richard, T. 2000. The effects of lignin on biodegradability. Cornell Composting. Sci. Eng. (Available at
http://www.cfe.cornell.edu/compost/calc/lignin.html)

35. Shrivastava, S. K., A. K. Shrivastava, J. Neeraj and N. Jain. 1995. Degradation of black liquor, a pulp mill effluent
by bacterial strain Pseudomonas putida. Indian J. Exp. Biol. 33: 962-966.

36. Spiker, J. K., D. L. Crawford and E. C. Thiel. 1992. Oxidation of phenolic and non-phenolic substrates by the lignin
peroxidase of Streptomyces viridosporus TTA. Appl. Environ. Microbiol. 37: 518-523.

37.Srinivasan, V. R., J. W. Cary, Y. Chon and K. E. Narva. 1987. Gene for lignin degradation and uses thereof. United
State Patent. Patent number 4713336.

38. Templeton, D. and T. Ehrman. 1995. Determination of acid - insoluble lignin in biomass. Chemical Analysis and
Testing Task, Laboratory Analytical Procedure- 003, Ethanol Project.

39. Tuncer, M., A. S. Ball, A. Rob and M. T. Wilson. 1999. Optimization of extracellular lignocellulolytic enzyme
production by a thermophilic actinomycete Thermomonospora fusca BD25. Enzyme Microb. Technol. 25:38-47.

40.Yang, V. W., Z. Zhuang, G. Elegir and T. W. Jeffries. 1995. Alkaline- active xylanase produced by an alkalophilic
Bacillus sp. isolated from Kraft pulp. J. Ind. Microbiol. 15: 434-441.

oY


https://dor.isc.ac/dor/20.1001.1.24763594.1385.10.2.4.1
https://jstnar.iut.ac.ir/article-1-542-en.html
http://www.tcpdf.org

