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rate of biomass death (Ra) obtained by regression analysis of

biomass concentration of Streptoverticillium ladakanum NERERL Table 10. Results of initial transglutaminase activity (Po), maxi-
3191 grown on the mixture of molasses and glycerol using dif- mum transglutaminase activity (Pm), rate of enzyme formation
ferent agitation speeds. Statistical parameters of the models are (Re) and rate of enzyme denaturation (Ran) obtained by regres-
also shown sion analysis of ramnsglutaminase activity generated by Strepto-
— verticillium ladakanum NRRL 3191 grown on the mixture of mo-
Agitation  Xo = Xm Ry Ra - i lasses and glycerol using different agitation speed. Statistical
=1 =1 F-test )
speed/rpm  g/L.  g/L h h parameters of the models are also shown

200 [4F.%.) 2.78 0N633 Q00000 08495 09134 Agitati P P, R R
sl on (1] m c <n -
300 105 398 0714 000581 09032 09151 speed/rpm U/mL U/mL B h? 2 F-test
400 165 190 0066 000002 Q.94 06762 200 0.000 0213 0104 000000 08999 09934
300 0.0m 0598 0168 000100 09739 09721
400 0.010 1040 0069 000035 09922 09978

T ol el gllas L <l K00 b o el LDl 51 S 550 S.Jadakanum Gulul  jlsbisls il adg 4 lis

A KYIRT d)i.'.b oob&@@()é; Mb‘bd)b@@)iwu»)h 5! oolaul
e “t

: el S.ladakanum ol 5, leelsslS Gl 5 adss sl (ommlin damms ¢ 2 pmealS's S Godlo 31 oglove
s ol 00l (0,155 40,8 0 g3 0 )Lga. o 1o o S Lice a5 Sloj atdl ol Caclas Ty o il canl ool 00 5] cway a7 0l
3558 1,8 ooliiwl 8,90 I3me &g 4 Ll a7 e
Vo 5o ) S 0 08 yme S ysbo el Ll gy 008 G e sl VE-FA 4 S (dlo 51 55555 ,85 35 5L 5 55518
VY 31 el 55 S 5] bosbien 33 4531 58 (- 55+ UML) Slaliglft 5 4205351 03t ( Sl
) okl (Ve IPM Sy 409

pae § o )L IVYAD 55 50 g 3loye [ i Jloo [

dl{lﬁduagbdﬁ'{

o ol
@)ﬁ@h&ﬁjﬂ&fﬁﬁﬁl&;b‘)hTJs&m

amirehtoreifil970@gmail.com

(09 Zxownd))
28 ,Ss )58 oolitl 350 gt sliie lsie 4y S 45 3sSilan (el 3l 00l a5 WIS o el (o |y oS o e g
D58 )18 solatwl g0

Sony Aolae jolaie 4y (A5 2) gl 55 Sl el ol Sgine 0395 S a5 (aliBl acl dly sl (035 @0 Sae s 0l

Table 4. Results of initial biomass concentration (Xp), maximum ol ooy ool ~lig £ Jﬁd—’ S 0393
biomass concentration (Xm), rate of biomass formation (Rx) and © E T
rate of biomass death (Rd) obtained by regression analysis of |l
biomass concentration of Streptoverticillium ladakanum NRRL oS 5l A S 00s 5 Cmny S ,olde
3191 grown on glycerol using different agitation speeds. Statis-
tical parameters of the models are also shown

L polie ol ogrsael Cway (S

Agitation Xo Xm R« Rda 2 ;
speed/rpm g/|, /L h! K ' et 5,0 aS W Loyl 5 by
y B B Mm)é gbdyd)_io 3P O—=b
200 053 255 0.045 000000 08170 0.7890
300 0.8 631 0050 000015 0929 08864 olie . 39y 00 0051 ety Sid

400 0.73 1247 0.045 0.00008 09901 09812

bywbﬁp&obyw)«jfo&c

)hLY@lewlomoowlﬁmﬁjldgujwﬁvbouoo),Tonogwjgwduaﬁlé&ilJQL

CpedS 2dale S 5550 cplyolal 0y oo Bpan

Table 5. Results of initial glycerol concentration (So), maximum

glycerol concentration (Sy,) and substrate uptake rate (SUR) ob- _ ar
tained by regression analysis of glycerol consumption by Strep- adale oy iy S . O emenedS Aol cale .
toverticillium ladakanum NRRL 3191 grown on glycerol using m -
different agitation speeds. Statistical parameters of the models
ako shown e N L c d
i ) (5 3) gl 5 @l O Jgoz cnm
Agitation So Sm SUR ;.
speed/rpm  g/L g/L h! " T B
200 55.65 65.39 0.010 0.9776 0.9916 i 1
300 54.76 6334 0.021 0.9882 0.9494 )
400 585.76 61.03 0030 09941 0.9724 00— Caeywo 8 WL Gcl a5

A S Sl 350 4l a5

y

o)

oals HLas & Jgaz 10 S o 6l T ol cwlio @L.,_pfsol.\.u Oal38l o e e s iul381 L M}JT



-
UL/I/L'/U’))L’U‘WJ

P 3 o o)led [l W40 50 05 93050 Wl ot JWil

Middle 'C = Pactin
Lamelia

— Celulose
" Microfibril

Primary
Cell'wall
- Plasma — Hemicellulose
wdy - Membrane
N cara iy 53k S8 5 EP IS
TS @lerd ©j90 4 (Sl (end b o5 Bdo (55Ludels asile (oulio 3o (oo Sl 5908 Ble (nl 5l H5ee o Sl o
N

contans 1o bl asl e Sgliie o] e (gads BElS gg Az g3 b aS el Cao o] il plos g SO — olewd b

el BUI ol asws S s Bl g pl g ybgts awsle 00,8 5w g Sewdb g Jie (COMPOSite) o jeuals
SaS b 5 (Sl S50 4 BLI S Js (et 4090 (o0d g ol 2o Bon iST (gilulaz 5 a5 18 L v
fea o, b (DIgesten) jols s lsons 0,5 lSL sl s ol b sy oo )0 (Thermo-Mechanical) o >
S 39 oo A5y Ao logas ey 0 QLA JIV Lad j0) ax 0 Ve VAe O o 5l ool b Ll o 5 oo (Preheater)
An] )8 Site g laz g0 a4 Wle g sl il 0 ea (Defibrator) jgl,uss sla Suws o slad o)y T 51 29,5 5
Sl OLSG S8 5 (9 sk b Bl (pliiws 5 ok (oo 9 (S 5 ()lade 00l J 708 Bdo a5l a5 S ol (o0
0088 (8 (loy 9 ey 9 AT 095 A p g 9Ny Sl Az VPO (sles o 5 ail e ol il 4z 0 VYO uSd g3 sles
ok sl 0 iy BlLI S 5 Joko 01398 19,0 uiSd s cpl 0.0l (oo a3 VY -YF 3olus gl Los ol Sl

R - Lsélb‘ C&L.u).b ‘51.«0‘ dd.(bdf;byu@‘ﬁm;m)du‘ LSL‘b 4.'1.«»\))93").:.;.;!.)).) IR dfa.c 63}‘}‘)6509\.& |°)"

S5 b SialS 5 15 o plol LB b ol anle 5l ool b (oK) JolS i (55LwiélS 5 (g5l JSI aiile lio ,o
5 g (S b o lajland 55 5 ams oo RS o (LS 8l po (S ol A sarky S 5 U 950 &
e ) (geiinnss 3l alols Oy aSains (oo guiinnds 15T 0L 5 00,5 35 1y ol cadlo (S slojagin (3,5 3 SsS
ooy Togmdlinl g ' oy gmnnlSt 15) oloonid oobo 5l ooliwl 5l jgkate Lol . ams o 1y (Black Liquor) cow ol pbe
oS oS sl (oo BLII (S S50 0 D90 0l 50 o el 01 5355 55 5 535h Sl (19,0 4 ailion o0le 354

sl Y wsi o sl Mercerization s, o jw e odudy (0145 06,8 o 1,3 sl aid ) sl oy s Sgm o J5SUge

AiSee 350l niVlggS g olb Loyl ps Cod 45 (G yis Al Loy (6559l (slassly o (Jid Sl olo JIS0al, oy gumslinnST -

s S 9yten 05,8 (sl & Jutul 51,8 00,8 8 il ¥

i.

—a

L]

0% Lﬁ dul:’gp.'.‘a:’f k_'!

Po 9 o o)Ll ITAD 92 e g 0l 0 [ it JLw [

(M.D.F) (w0 &5 dd g3 Wil 39 O gagd

Do e 7o S b (5 3 sl galuo Ylwlit )5 09,5 1033515

(NaOH) s g jl ooliciw! : g LS o9, r
Ll 51 (NON WoOod) ... 5 WL (LS cay wiile (55,5LeS S gasmo wilowsy uizmes 3 (WOO) (s s a5 5l Jol> G 4
1l (oo JoSIgeg Sle d JSLS oee b 4 (o lood

ol SIE Ve =¥t gy | ol s el oS sl )

H OH
. CHOH
I ®
OH '\
7' CHy Reducing
Nom end group
reducing (potential | B
end aldehyde) g
JIJL‘J‘JiJi‘,;:'-’”gf'-LL“‘\J! i rr
b oo 3l g Juid slaasly IS glaSls ondy aS X -Y el (1,5 i gty (sl jloas JSTa5 jloasls yordy oS Jolo con=Y '..Ir

»
HO HO .
OCH, 0O 0 O L
‘i’ OH OHO .
(-o—Hie—g—on 0 O o o
OCH, CHg H HO d H ' .
OH—0 '
Coa OH l

7
O)-o—H,c—c—o—
OCH, CH, - Xylose - R(1,4) - Mannose - 8(1,4) - Glucose -
L’C’l)j - dpha(1,3) - Galactose
Hemicellulose

S oy 5l g e - S8 Pk gad gaddy 51 iy talai =¥ JRE

b leho cod .ail (oo b glo 0 5 1 0 W50 5le o (Cell Wall) Jsbo o a0V e ommed (S a5 i olgi o

S 3olnssiS clo 03518 4y (S qylio 5l onnl Cnsay lagld) L o gl 09— oo LI Jlail sl 2

A ' Jb‘: i



Sae
dm)—/guud":{f

PS‘*’B;:“"'"JL“‘:'. 1vas ,’g,ﬁ-?a,olaﬁ 7] N_LLJL.;.

3 celw ¥ oae w oo L (Luffa Cylinderica) Byl Ll 5l ooliswl a8 aiiS o culs )] Sen g SaW

o..\....S).v Olgie 4y a8 Byl BLINaS i 12 o s o ]y cewlin ol cuS gl ojluais cole gl 0o )0 B (o 0S5 0.2)

283 oo Gl sl o 5 S gl 5l (sl 5 @B Jhgys SIS esle b Sasads e b aiis o5, ol (Filler)
19 30,0 0 gl 09w 3l cou (jute: Corchorus olitorius) we oL LI as wiS o e i Pavan Kumar
Cels ¥ LB 285 )18 oly lo oy i oo i 095 5l CojeslS Cnli (6l (6 5 (SO plss az 0 Ve sles
ol e 55 B prbas 5l ons ails y SEM sl ool a a5 jalls e ol fl el A 98 1 2t o) sl s 0592
Ll 039y Ol pis

:&bw

1 - Azari, P, Talaeipour, M, Nazarnezhad, N, Bazyar, B. The effect of oxidation of wood
particles on resin consumption and physical and mechanical properties of single layer

.\

- :--partlcleboard. Iranian Journal of Wood and Paper Science Research Vol. 29 No. (2014 ,(2.

2 -Norul Izani, MA, Paridah, MT, Mohd Nor, MY, Anwar, UMK. PROPERTIES OF MEDIUM-
DENSITY FIBREBOARD (MDF) MADE FROM TREATED EMPTY FRUIT BUNCH OF OIL PALM.
ournal of Tropical Forest Science 2013) 183-175 :(2)25)
3 -lbrahim,z, Kamaruzaman Jusoff, Mansur Ahmad. EFFECT OF TREATMENT ON THE OIL
CONTENT
4 AND SURFACE MORPHOLOGY OF OIL PALM (ELAEIS GUINEENSIS) EMPTY FRUIT BUNCHES
(EFB) FIBRES. WOOD RESEARCH ,2015 :166-157 (1) 60.

4 -kumar saw,s, purwar, R, Nandy,S, Ghose, J, SarkhelJ. Fabrication, characterization and
evolution of Loffa Cylindric fiber reinforced Epoxy Composite. Bioresorces -4805 ,(4)8
4826.2013.

E | 5 -S. PAVAN KUMAR. Effect of Alkali treatment on jute fibre Composites. Thesis Submited
| 4"?/ for Bachelor of Technology.2007.

. ';' 6 -Camila Alves Rezende, Marisa Aparecida de Lima, Priscila Maziero, Eduardo Ribeiro
JeAzevedo ,Wanius Garcia, and Igor Polikarpov. Chemical and morphological
characterization of sugarcane bagasse submitted to a delignification process for
enhanced enzymatic digestibility. Biotechnology for Biofuels.p:19.2011.

hiparus, Ol. Bagasse fiber for production of nonwoven materials . doctoeral thesis .2004

_ﬂ

wlﬁlﬂyguaf&:‘{

Dust) Le b 5, b LI g (OvVer Size) s,labiul o3lail 51 3L B oyl 009 ClgiSs g (Ko Sou 3l ol cway S

Pow § (o 0 LadIIITAD Ho1 b g 010 0 [ il Jlw [

FYL T 203k g 0ss o5 ol ) Loguase § yizuld j3 0ad B pan (55,51l salss (2ol 5 canz Brae ol &5 4 g b (o0 ShalS
il (o0 B! g (S o2 50 o s mle ol Dl (5 50 (10l57 5 a8l (21381 (SlSo (sl Cuaglio Syl Jails g0 e 09 (o0
sl 438,525 535k S sla ol Sl s ol 6 5 oot olsa Jleslizal 550 53 Sliko (335
L8l g o0 LT b (3l Sl 5 GialaST el o oF + S tional b g 03,5 L3 Jless a5 wisls (i oo o (5,31 4
Iy Hlade o yiaS paizmed g Al Jads ¢ c—ied Cuoglie olisleyl gl !, =l o yie SIS y5g a0 T U ool ol ‘
4 Chiparous siss <G o ol 0o poto o> 5 ol yled slo Lo 08,5 45w culis S iSly g ol Lis sl
Nonwoven Composite zil,é sle cojomls ads lp oL 5l Canlo L plian 5 50 llS &l sl il p S, (b
O SS Bl Cas 0 ool ¥ jLad g o Siile az 0 WYY sles [0 Jbop ¥ o s g 00 b 2l sl byl ool s ls
Ol s o lis (Solino- Sl 5 (5l Jdow 4 o0« SGUSG Sliolesl 5l Jol> s 0g addo A ;g8 o wile ey g 00
3,18 3925 (Egian Sl LI gl 4y WBL 5l eolasul
00 L oo loasds g el Cu, ol Sgapp 9o WL (o 101 (o ldB— (gol )l i a5 il o o Ken jAlves Rezende
558 Jrola Johoojlgns BBl ot Jdo @ (oland Lo o5 053 ,5 ull (Sg iUl 098y Seoe (5999355 gl jloolitual b (pizean g
o ) (53350508 o 2330 Gl 312l S 00 Psbos s S (sl ooty o 5Tl s s ot s T o gm0l
5looliiwlbg o)1 g0 g £l Ol oyt 43 (o8 ¥) 09— ,o (Elaels guineensis) b oLS jles i Lo o)) Sen g Izani_

Looads aBlw gl a5d asllas o) jo .0l o0 S jolee Bl go pl cFlw 00 )0V Ve g A mhh v aw paadlle,d |6 cnn

Jlesl sl jlad ion dad yuioren aiols LS jlewd i ey sl a5 4 S | (6 VL gl e 0 VY iz g olo i e
.bb‘oubgéy)‘gtbj(_g..\A_Ma‘Ja.:l)...;‘_gLasJ}..)daMdﬂwwsm‘owbmwéob‘ub o8l coge 0
Slam b 8 Jole 50 ollB g ouwl Jlad i a5 wisls Lid 35 olS s (59, p addllas L ), 5Ken g Ibrahim , cxca

o plb Bl mhaw 5 S39d9d 90 2lss 2 (2l 58U 008 Rlby)

€ a
il U310+ L5 L (SEM) gy 01 O 8y S -0 IS

P NEYRR RPN 0 S LAy S G Vi PO N A FYN o DO 0

i 3 1
ol

q t"

! B
V1
4




Sae
dm)—/d;;ud":{f

mlsE o e 8l Vg 300 B (6 den gz 9 23S
S S 2lee laal et 4 0dlgils L aS L85 el o0y
35 E8 55 555 15 ol 575,55 Mk bl 5l an
J5859 9=y (ool olSails ;3 (65,5LiS (s 4 50
olBails 4wl oy Jlo OMSUie o 4y 4 polls asd
Olye 4 3l Cwa 4 38, 5l LB U pad e 5 09
" anpgd IS 4 Jgkia olig) pb 4 (S0 50 Jlop 4k SIS

Qg aiiS el 8 8 4 bbaze (63b s (5 0,50 ]S )

ol plasul jls yands olgie

S gy S 5500 £ oBgS 3l o
9§ SiS pog ylop 4t lie) &S B 50 aS ole wiz 5l am
3 st ol sl ety s S (sl 6 Cnio
55 500, osliul Cum b il 5 o cpe ol S5
sl 5 Olsie e ofsn ploil slamy 5 pad plaseial )6
Sl 4 Joiie (o)

RO S T NOS S WP PN P UL RCX . A A R A RS
elinlgS (ro (92§ SmBls LS iS5 ealy diz 4y oiS

Coio g ZudS 50 98815 eadly sl plgie ay pidls 552515
("rv?‘—w sl Slos 5l (il )3 5 005 5 4 g9, 2,1
:".: ‘ 9 (St dangs 39,18 dsl) 59,8 calle eSmms (0,5
YO SIVWVA Jlow j5 a5 005,55 55505 b (5 Dlides

| - SESY D sgam o ol Cars g oS slo s oS
4:;/ hB a5 elgl o)lge SiS (iS5 50 9 005 )3,
- ';. i &5 9,18 plasl 5las g p0; 5,8 AN Y-Vae)50)
POPPL]] w0 ol S, g Bl Bl S iyal—iS ygleo

r Jeed slo Caio g o iS (gla oasl) Ghjel Cux (550l

ol 59,6 9 565515 slo tle b )6 el g 213>

Poo 9 o sl [ VA8 51 00 9 30050 [ it JWl

Dl el uul.:; ‘usz§|3 S a3 C)'-’-I

! Cpndl gl gl 9>

Saond s S (s 5 Sk ) (Some S ) a5 Sl
T B e b 3y a3 1 4 3 SRy 5 3OS s e
8S o 2B aila 15\ Ao 1 2 (S955 (bYS 3 s 53 0200
G331 sads Toma s ) (S0 (S s a3 > o 5 3
R W U P R CHUR - SRU YR JCN PR JO
@S2 amedan o) SIS So il g0 NSy 5 B\ aS
LA S (63 (P e Somaz S (35 (630\S (el S
S\ L g (o oS (g2 0 S (B4 S5 (yad
1308 e edalia anls) 13 51 Lolo oS s (UL laans
WS (B g2 1 095 Ll (5 pol s> BT«
Gliwg, ;o OYNY/Y Wgo loes 03,8 (it (5 ool pS>
Zl93 VYYY Lo jo d(lob] 5lsnl ool (5 aglS V) duns goo
IRCCIESVEIRPSCR RYJE L SROWI RS T, P 1 IOV WA PPUPRIOE
g% Glodl p LS ags 598 51 o

S5t )8 g 990 Sk IS B w5 oy cedgr 55l
aBle (55,5LaS o e—dle 4 (5355 Glyss les 30,5 o

a5 00,5 (oo Juaz Glins ghaiio ;o S e 5o et bl

Al oS o ay 00l Sb b @il joly g 50y ol e 4y 39, o

Jgie et & 20l (6 090 el (oo A yoe 4y (538 sl

P 9 ow o)Lt [IVTAD o 0l g olo o0 I i JLo [

&9
1 b OT oS 55 (b pad 5 o3 65 8omn Slal s 54 00 Sl s e s 035 05,505 aedge a4 oS 5ok 4oy SIS iy Slmio 4y
O ﬁ.uuul).ul.go ©9 )f )lf
AIM COMMAND & AIM COMMAND PRO g ‘53 $R0
bow slealiws o

~ ™

J3b Jog 5 gl ST 7S 5l -

ac,50 bl 5 s 99 plw ;5 0354 Spae 5l (s T ol> -
SRR ANC I IR REXIICR IS PP N

395 4k 3 Sldee ploxl ploj g Cae s 01381 -

dle ledloons (59 2 pitasms (nl rai SLl3e )

1+ odle AIM COMMAND PRO i oo 5 paizen
FoeealS g pr Job 53 J3U o (h Ceyn (398 3 l9—
Ll 50 S50 52 (a5l 55l slasi ) 2ubl Gliee g 0o (25l0 0
2390880 et 2 )Y Oliee 4 g (a3 E e Sl s bl

oo i as 50 SLls5 g letond an o 23l (l5ee e

|
¥

i

d/ﬂ!/@d);ag"&:“?

5 Olyad o3lasl g ac e 10 v Ebl e 4 Sl
il oy 51 e e sl S5 il 9
e A €50 Wl ws e S, e, wade S
acjo calisee bl jo i b a3 g i (59, S ‘
USRI P B £ PVL VR v FONWIP L S )_:.,L, \
Sty Sy alS b 3l ol Jyans (Sledlomm 53
30 Seily p,8 g 0,kd o5lail yioren g il wales i
SIS 8 Wlsin IS a3 by 5 e bl

al

y "y
h

‘

—  a#¥amsdib

|_

AIM COMMAND SPRAY & (gl iaess i 0350l
Cavgioms ol lilaw 5, » AIM COMMAND PRO

WS 50 e Sk per (FRBID 08 (e (lgiee g s _

s 1, 1515y (6 el 3 5 ol el
lS 58 0SS L ¥ aue 5l esliul b ﬁ,,_M.Tu Rl
ol » Ggeals’ s PWM) pulse width modulatic
a4l o J3b pad 5l leds sl ¢ Jlw L8 '
Al ;o AL Ve e BY e Ysane a5 00,50 J 1S 5.8
o i L8 L a8 515 357 Sl 1l I g

4

Sy 43 42 95 b g olg3s jolay J3U 5lead



Sae
dm)—/dnud":{f

P 3 o o)led [l W40 50 05 93050 Wl ot JWil
S QL 31 03908 (9 5590 Sl g3
gkl 495 b 5 55U 5 oolail b

\5)-7-*-'-‘5-“-“ L,.!Lr_:l) DT R 9Ai 9 l_g)}T zox
GI9)9n 9 )80 Sl Hulidb LS
SAHAR.SHOOSHTARY@GMAIL.COM

S5 1 (299595 ige D (B @ OIS p

S e gl 5 (8350l wuige Ab sl el sl (g geelils

OB X 95713 o St § S S Sl wilio § (g0l 03181 i s
cyrus2530@gmail.com

(PR VP

| 1 . \Acf)).aks’bitj.id.’&»\.u@‘;d)«a‘ow‘)ﬁ‘juwW&s)uﬁybbbww)h&u(;oﬁﬂo)ﬁjﬂ

e —

Ll 00y 5 Slgz axel> 51y

Blax a5 030 (6551 @l arwgs gl (0 GiFy 92 50 (Jowd lo CS g e O 58 6ol polie aS Ll
JT o] die 5 ol 4 (39,008 ol 43,5 18 am g5 5,90 el ails JLos 4 1) dawse o)y aisligs b ol 150
i zwr__ 5 By 4 (g sl bawgs (o) 0 a5 1y el b Ol o 5 51 (S ooyl sl (6l 50 0y ez

7 A3l e 3l B Sl SIS S 4y 5 053 e ole o g 51 €O (5] AIS SIS o
l VTl (65 1ol 55 5548 o b o] 3G gosgroaal 38 iy Jlor )3 (29,50 (359,908 Sl )39 055 Slecg oloe 5
U ool L osd 0y (315 bglive el oud a3l g, (n e 350 Sl (29,500 w4l o ke

O399 i Ll s 05 gy jebiie 4 Guizs ol Y]l €OL 50, wiile b LallBl Sy 55l ¢ ooz oy

b e dolaiies g g ness la e Sl (39000 Ay 4 00 L el Son Bl 0 i gl L

o 9 o 0B IIITAD 590 0d 9 0100 T oy JUwo [

@‘A?ﬁ.w‘ ‘_’5.4)‘ )é \YAY ‘JLM) )b ostL..w)lS 0)50 ud; S

A pdy 9 Syl (S Caio g e iS jo uilcd ablis sl

Obed 53 el plastiul (e g WLB)lS Glgie 4y g o
GibES gl (5 ) Ho bl ol IS alatte ;5 Jlo
Jlo 5o piilys las alal b aS" pa b aid 3y o Bgd oliils
Cod S Ao jo 1) 095 ael Ll g ouls Jeasadl €6V YA
A 29,3085,55 5 Sldas dilise lo g, Sl gy ) Olsie
Lol oS> Caatio 5 ot )0 St (S 5 (o8 Sloogas
oty guml 58 (gl aSs a ) ;o VWAY Jlow jo g o5 oo
20855 o2 5 00 928 ()l Slihons g pole wly (oDl o]
3 S5 5 ol ol 5 o8 bl 055 1550 S o
5o dbllasl a8 w0 (5,550 Al plxl b o g pl oals Jsu8
pY oS 00 S wlasl Jrass LS ;00,5 palss o A7 Jw

a5 @00 )8 pos §l Sl o i 1, Bl ol

39 pogel 093 (lranti (6 4L 10 (e 4 E950 Stz e
ax>lg ool ol5T ol8ils yo (e Gylgie 4 exSTEVYAA Lo

p.‘&».a O dbﬁ)'s ‘Solc olKisls 9 )‘51b‘

Cuxo (ylgis il g dhoga 3 Smid oo ¢
3wl j) Cand (o 51 UL
W55 6,4 1 creoly ol o a8 LS e i walyiee (L o
Ly oo 0)lgan a5 o pa (b (5,15108 g b o0,SUs 5l g oS )25
ails ol (S35 50 (5 0 sl L g 00905 (550 o Lo 0 yo

oS i aglools pe s aS s )8l gl i Lo lg00 S gilo jud

N
c}"/’)_/d”"’dk:'f{

4 0 ey o1 53 0 S g9t 1) ol Side wldee 6
1 o oD S St Angh S8 55 6l eSS (905
5553 g3l )0 Jod jlam 5 p0, S a8, 5 sesl (il o
OLBT L 5 St (50l § Dliniod 5 50 ay Gojgel sl
Slas s ) (oS uaiges 5 (S ol 255 5 (gue> 25
iS5 g &1 LB e Sy @ Ly gl 0,90 plesl

o plaseiul (g5,9laS
535S 3l LIl 59887 51 g la solaas YA Jlo laulgl 5o

O;SAOQLM‘LQ).«.MJ})LDOJ‘)‘:\S‘S.SHLQFJSOBJ 03—

(WAA Jlo Sl g5z 55515 (Sl 6 dalisalsS ) S

Syl 5lnl lore a0 9952 (o) (e plal Lo g 2iS
i IS 15 5 05 igel (slo 0,38 (9,5 (6 e el Al
(5 0335 O35 5l an 5 pad eliel ol ol & WAl |
(0)) (s plel Crtio § Sl gl oK S ¢ hjgl
B 5o ywgyla jilnl leie 4y aS oS cols Jlal ol 4
JEil 5 (b350l g )le (5)5lnl US40 5 00 5 4 g e
855 oe p Ol )Sen ks 4 [EES
5 el 45 () g iS5 lgie 4 AT B VR gsLth »
AY Jls ye05 8 Cadlsd (oS wiile) (6 ;s o St 13 i ron
o Sl )8 (65,0laS 0l )l eSS lgie 4y pl s SHX
020 dalol (ailes 10 4 08 T paal a5 09 b
Ololy el aLh) 1 5 poges &5 0 5555 Y

Slas g pal Joud slanl ol zils jo —ul



PS""B;:“"'"JL“‘:‘- 1vas ,ylﬁﬁ,al.}:g i) N_LLJL.»_

ZXE
IO d"_"/:"

cu W .
| 2030 yhund 3l g 3o ) Lod i
Ll e B 8 anlllas 050 ol Kl s Ve = Fr glas o el FA Suto 4y il ol b (35,008 055 s Loo S

Yoo 0iden g5 als 2l als sl Sl az o ¥ o g BB job 4y (g 8l Gl Bl Stle 4z 3 YY B 059,000
Sl oLl a2 )3 YT ()39 00 g5 (sl e &)l 4250 edls (g b JWd et Jol> Ol (oo ) ol Kile 4z s
a3l (oo phm 59 y0en slod (nl 53y Joo 52 5l G5gsee 2 Jae 1Y Jolae iws (nl (655 9,00 addg 035l ST (92

o julg i Sl

&5 ond 2t 55 Sl 3,00 515 S adsi s (oo Gl (00 sl e i) WISL o las adsl ki oS slailea
Bl ojlae cdale o priy Allan, (oo L ojlas lea b (oo 32,9) Jium S50 <SG 5l (395008 Joo + IV piSTa>
Ol 45 28,5 i ol a5 910 JLoo 4 estals b L1, g ,men U5 adg s ol 5 ool SalS | macslS )l 0 £

el oSl 580 35 255 4 wnly JolST b 4 (359,00 9dsi s 005 )18 4z sl 090 (stly e Jale Glge 4 S

I
|

B 35 5 Ao

Wl gy s S5 Jalge 9 SET 1B (o) 990 (akenls (5 455 sla g SaS 4 WL T 39 008 (229,50 a5

bl sl e NS, balie b 5l sy px 5 655 bsle S pox oloml i azgs BB jsb 4y ooiS Laims aJs) PH

T o Al 0 5l e Gl sl az g sl Al oo e sl Jolge 51 VL (30,000 oS yskite 4y LolSl o las cslis
. .

B S5 50 adgi ) saxals il )T jKade pals b 5 LWL

| 4]..4L‘_> Sliolesl 51as S50 Jalge (6 aig polio 0l (oo I35 31 0uacslE g ,Sen aiy 0 a5 Gl sogo Jalge 51 508 S5 oo

L Tl 5 15 4 ¢ ez oo ) Jobee LelSl o lae 5 ol Stilis 4z 0 ¥Y Loo oY adgl PH el FA (o 51 s las o0t

N

Slosliul a5 85wzl g5 (o (5 (o0 Geired (w51 9Bl (oo (59,008 Jge +ITY 39,008 adgi iSTa>

Qs oo Gili8l 59,008 g 085b WL ojlac

“ =—

B

|
Sa
UI/I )—/b’ Ja( U)i —“/'f
" " “
5 oA b SL sle cuns [Plasl o wole bgliue cudlas § 95 aulie 9929 4 il | sl gz 5 8590 (LB 39,
il (o0 g ((pgros yudS)) ¢ ((ogkeml s Lg x50 )) aiile pola a5g5 Jolds Ol jaungy S 51 (459,000 adgi (sl p ooy sl

0055 IV ]l 58 e Sl 5 41l SIS (5l S sl iy (55, 5 (o5 AT 50 el Ll los ol
a5 Sl IS e o JU 5 5,91,8 5 ol (sl alis asslo a3l ol b islpn (o slo 4355 S5 & (335,000

Pow g o o )Ll IINYAD g i g olope [l pid Jlo [

oS a1 33,0 55 sl oLl g, (5 anes el [N sl 00t (355 (55l8055 5 325 ol IS oy S 5 03
Lol cadlas 3 )5 as g5 9,90 S15E olge 51 2506 JT ailony 5 oML ale by 0595 a3 51 ol b s a8l Ko
O i eBlae ()39 )98 398 Sle el )l e (T (ermlie s o Wilowy ;3 39290 (5 ALl 9 5 9lS aiile (ool
2 LF50] sl o0y (55 ymass sl (2, 5l o0lial L 5 (53152 (2 ya3s & bigryo (339,000 9ol gz 0 (3135 5 Slae
Sl Jlgds 63902 U s3lse (o Ll pd Lad o)l eSS

D)8 (39,00 s Cuz SHler (2 eSS p oyl adllas

Ll pd Gesd 4 9 48,5 )8 oliinl 9550 (39 )0 Sdgi jslaie & g ()5 @te LS Olgre 4 S L g y0ee Jgazee

il oo Dliglejl g Slalllas ool Baw (39,000 (o 4 (g5ke 9 yidien Sdg Caz uskewl sl A0S sl gy

Hydrogen Energy in India

» Biological production of hydrogen

* From organic wastes: Demonstrated at a
pilot plant scale

« From bagasse: Demonstrated at
Laboratory scale production
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‘carbohydrates include the species like Enter obacter, Bacillus and clostridium, etc.
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§_tyd'ies in the laboratory have concentrated on pure substrates including glucose, starch
and cellulose, often in batch processes [7]. Hydrogen production using anaerobic strains
from different effluents like orange-processing, milk industry, sugar refinery, paper mill
effluents and cow dung have been reported [8]. Recently the development of economical
process to produce hydrogen using microorganism from biomass such as waste-water
and organic wastes discharged from food industry have been demonstrated [10 ,9].
Since the sugars such as glucose and starch are especially good substrate for hydrogen
producing microorganisms. Most of the work reported for hydrogen production was
pertaining to anaerobic fermentation and using photo fermentations 5 ,4. In commercial
fermentation, maintaining anaerobic condition is somewhat difficult. In the present study
an aerobic fermentation was attempted, for hydrogen production. Sugarcane bagasse
hydrolysate was used as a sole carbon source for hydrogen fermentation. The conditions

. were optimized for the Bacillus Sp., strain for the economical production of hydrogen.
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B Hydrogen Energy in India

%‘ - Biological production of hydrogen

» From organic wastes: Demonstrated at a
pilot plant scale

» From bagasse: Demonstrated at
e Laboratory scale production
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Effect of acid concentration on the hydrolysis of substrate:
lgrff Overall, the results of acid hydrolysis of different substrate indicate that the effect of

acid concentration on the hydrolysis of substrates to glucose is more critical at higher

|

A

( concentrations due to the decomposition of monomeric sugars. For lower acid concentration
N levels, increased conversions could be achieved by extending the hydrolysis time 11.

Effect of Time:
The optimum time was found to be sah, at which a maximum yield of 0.13 mol H,/mol

substrate was obtained.
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Effect of Temperature:
The Effect of temperature on hydrogen production were studied by conducting the i

experiments for 48 hrs. At various temperatures ranging from 30 to 40°C. It was observed that

hydrogen rate increased with operating temperature until 32°¢ but dropped significantly at
40°, Drop in hydrogen production rate at 40°¢ could be attributed to the protein deactivation.
The optimum temperature for hydrogen production was found to be 32°¢ because it gives a
maximum yield of 0.2 mol H, /mol substrate.

Effect of substrate concentration:

As the initial Bagasse Extract concentration increases, the production of total gas, hydrogen
and ethanol increases and reaches a maximum of 0.21 mol H,/mol substrate of 1.0 %( v/v)
bagasse extract concentration. Further increase in bagasse extract concentration drastically
affects the growth rate of the organism that results with the fall in production of total gas and LE
hydrogen. It is concluded that the carbon source level considered to be important parameter -
because the gas production is completely depends on the growth rate of the organism.

Conclusion:
Microbial production of hydrogen using Bacillus Spstrain was investigated and the factors
affecting production were optimized. The initial pH of the culture medium significantly affects
the total gas evolved and the hydrogen contribution content in it. A suitable bagasse extracfi_ﬁ;
concentration level is essential to get high hydrogen production; however, excessively high fhe
or excessively low concentrations of bagasse extract level affect the growth of organism
resulting in reduced production. Temperature is another important factor and it also affects L
the growth of the microorganism. The optimum values were found to be: Time- 48 h, initial P
pH- 7.0, Temperature - 32°¢, and Bagasse Extract - %1.0(v/v). At these optimized conditio  the
maximum hydrogen production was found to be 0.23 mol H, /mol substrate respectively. 1‘ rom
these results, it can be concluded that the use of Bagasse Extract for Hydrogen production#

increases the yield.
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Microbial Production of Hydrogen
from Sugarcane

Bagasse using Bacillus Sp
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MSC. MICROBIOLOGY
SAHAR.SHOOSHTARY@GMA!L.COM

Introduction:
Today environmental pollution is a great concern to the world, mainly due to rapid

industrialization and utilization. Since large amount of CO, are discharged by the combustion :
of fossil fuel, development of alternative energy resources that have minimal environmental impact.

is desired. Hydrogen is considered to be an ideal source of energy for the future because it“'---;g.T

is easily converted to electricity by fuel cells, does not evolve the greenhouse gas carbon-
di-oxide in combustion and is cleanly combustible. Among the many process of hydrogen
production, microbial hydrogen synthesis is gaining momentum because it is an energy
saving process [1], since; the gases produced by biological process mostly contain hydrogen

(%90-60 v/v). However, different impurities like CO, and O, are present in the gas mixtures [2].
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