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Clostridium 4 si ) (e dalae OV (el g J e
beijerinckii
Zpulll e 55yl e Butanol O st sall Ul 3 Leilds 45 Jia
Clostridium acetobutylicum ATCC824

e gl doals o slel) ZulS

( 2010/9/1 : ,adl) b Gyl ¢ 2010/4/8 : Gl e ) )

s Sl adla

Clostridium aagipn o &dae cYje (10) cundd duhall oda

plaall dadal Bang (3o Al diliall Cldlaal) e lelie &3 due (100)  beijerinckii
o lae) gpiall C¥ell Glia Cang ¢ Jeagd) Aute 8 Law ol Al ALE
LAS clial (adlas (6 5 4) Galial) o) 3ngs lede Caal Al Asbaliasl) cillady)
il AL L5k (mpaly Jeiltisud) (geaanll Cudall dauidl C.beijerinckii Gl
s C. acetobutylicumATCC824 wlall dyall ase (6 5 4) cubiall Jsilbigad)
clls Lexiege (150,100,50,25) Jubecll g dnha Slara s3al LA cumge
323 (6) a8y dabaall dljell (1450) Jsilisall 1) el 3ag HPLC leas colualiiol
Galol) Ajall (1244) ey an 5 (4) ) Ldadd) Aljall (890) ilss sy Aarea (150)
ageanas 3 Y] Jsilisnll (6 5 4) oalall zus &lg « C. acetobutylicumATCC824
O b elarall lgdayt U8 Joilisad) i) DLW conl o A duall leseall

- Sledeall lgasyat U Jibigull dusbiall D) caa]

Isolation And Diagnosis of Local Isolates of Clostridium
beijerinckii And A Comparison of It's Ability To Produce
Butanol With The Standard Clostridium acetobutylicum
ATCC824

Ausama, M S Al-Naemi
College of Science /University of Mosul

Abstract:

In this study (10) local isolates were identified Clostridium

beijerinckii from (100) samples from hard residues of heavy water unit
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filtration from Ibin Sina hospital in Mosul city, depending on biochemical
tests . It has been found that two local isolates (4 & 6) are identical to
standard C. beijerinckii in producing butanol. In order to compare the
production ability of butanol of the two isolates (4 & 6) with standard
isolate Clostridium acetobutylicumATCC824 the bacteria were exposed
heat shocks (25, 50, 100 and 150), and when the extracts were analyzed
by HPLC we found the highest production of butanol was (1450) from
local isolate number (6) after (150) heat shocks, and (1244) from standard
isolate C. acetobutylicum ATCC824 and (890) from local isolate number
(4). 1t was concluded that the two isolates (4 & 6) produce butanol after
they have been exposed to the heat shocks.

:Z\.AALJ\
Gluddl Zlw) & docliall 4yedil) clbdeal) Cradia ‘f'atd\ Rl bl &
sasiuly Butanol Jsitisalls Acetone ¢siadls Ethanol Jsbl) Jie dogeasll
duygaall QLY el auas Bl e Gl B @lahall Cign aly ¢ djeaall LK
idhgl dwxgll 5 AsbeSl 5 Aalpal)l claml  Madial Jie Jiley  saag
Loaled) @yhall 481280 Slgall dainall Joall (e a2l ciiay @l ¢ (Gapes, et al.,1983)
L Sla) dabatll (3l crariiads Walladl cldlie (o 431380 sl e paliall b
o sl Clostridium s e gl aladinly drgimad) Cladall ans zl) b
. (Gapes, et al., 1996) ;sSsiSI aa Unlaall cilélig Jabf

Giludal) #15) 8005 Leld e @yl plasiad I cpialll Uil cagag elld e Dlad
i (s5int dyeds halugl =l yie Clostridium beijerinckii dagiys Jd (o &gl
W) e o gall SN 5ab) Gl Legle Aol Candil Clpadall (31 5yp3ke dska
ol Jeliall o)l Javsl 8 disan e QL Jansll (e Joilismll (goumnll Cudall
Z) A 3y A o3l dasl) (B Bagasall LS e gyl Balinwl) Ul
. (Jason ,etal., 2002) <Lyl

Os)Sile 7.5-1.5 Lglsh dvinie (<N duguac L3S C. beijerinckii dagin b
ebS Ll dunga ¢ Adles Caad Auguan Lgeled ¢ Lilaina Lalguls diatis daae Clle aa
DeSY Iy sSeIN e sgiay WS DL-diaminopimelicasls gsing (soladl b jlas
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[ Clostridium beijerinckii dagin (ra dslae SN (auddly JJ‘)

G \giharics ¢ huag)lS e duglall Loyl Byl e gaill Jafig ¢ Ll
fala il e DU o) dacsl (e aifipe ale 2 i (55l plitie e ala) mha
2algi ¢ Sliyigully LAY _iadls Ljedil) Leatlst pal ey ¢ gala)l oll AbiLe dilis
Holt, et al., ) sstae Cllgll Cuntiy mgsall cunal 38y 808 Cilaaig 5l A dagipal)
. (1994

aly ahill e a9 NCIMB 8052 4Bludl C. beijerinckii ¥l (5
dagipll Jlal b Ld 32685 Lall dear ally Jsilisnll Lllall daalad)
Lyadill Cagylall uit cns 5il/a129.5 Lealy) ey 3 Cacetobutylicum duwlal
. (Manish & Hans, 2004 ; George, et al., 1983)

paaty Ogaldl Ty 13 Jaibigul)l ~luY gl & C. beijerinckii «¥u cplo
& clay cua by Y1 BA 101 4Dl o) ang 3 ¢ analy] 5<Y1 DL
sl Chedall due) il Tl alaal sabiy Z ) 8 sabsl) cugdl a8y /61210
. (Amer, 2001; Parekh, et al,.1999 ; Formanek, et al., 1997 )

z) & Ll deadl e GaVsall A e dglall dae )3l LlagY) aeg
JSYole 746 L) Sl gpene duasy Bue Sl Ll dilsinY Lpcaall cilyial
Lagips dB e pedall ALE (el S e 22434 () cing Gadsall e A
o8 ADL 3¢l o bl aag WS ¢ daddl) ¢l A& C. beijerinckii BA 101
o Lagien Ui¥se e 80 (e Augeaal) ludall (e e 228 ) e Al dnl)
. (Qureshi, et al.,2001; Chen,2001) }sSsi< ole 25.3

5 ¢« C. beijerinckii dagiys (o ddae ¥ pading Jie o Ayl Caoa
e LaliY) )8 ek g Jeilignll (sennll Cudall £l & YL 22 ALE daas
- Jeiligall (gguandl Cudall dagind) daal) aad 8 Al Clesall lgiasjes

Jaadl 550 sk g 3 5l
P Gliall aen 1

Dbl Bang (e daalill dbiall Gl (e (e (S 2 10) die 100 Cunes
JSa e alymy Cadalty cayis L0 Clasg e 5 Ay L (ol o2diaa] ALED olual)
s sl Al ik
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Aol bl sY1 2
¢ 33800 8 %70 355 Gl (o 3pw 200 LIk Jasll s Gl 3re Jasss~|
Ciaal ¢ %014 55 @Su Jolaa o Jpasll adaally hidl slal) (e 501 s
Clawsdy 9012 385 agisal) clinn€s %06.1 3K asmallll @lig)l Jausll
S gl £ 28 6.8 e Jassll Anaslall A Cilasiag 960.2 035 a5 seall
53l & 60 Bha dayd i) Ll U oda cadie ¢ 3aul5 adlsy Liala)

- (2005 ¢ asmill) 52s)s Aol
Cruickshank e lalac) Difco 4<)d Ji (e sigaally Jalug¥) 48 Cayan
. (Cruickshank., et al.,1975) due, 3l Lalus¥) Lugis judans & 1975 05 als
- sl Y hagm
S e gi99 Christensen’s Urea by pas @ Lysal) dlas il lid) asg—

. 3o 15 &gy als)

- 3pulS adlsy A e Jacgll gigg hansll a1 il LAl Jasg —a

c g oadll las 5035 i Ll e ghgg dausl) ymar Sl il lidl oy —a

ey S 4 ehg sl Gidlall Jawy s 1 bl ol lod) dawy
- dad (<1 32020

ccalall peaill pidly U8 e ghgg dangll s 1 Caalall yedall jladl davg —

- laylady Al GbSull Al Calcaal) awsll pias 1 Ghna eI peds s Jawg =

Arabinose Fructose Glycerol | Melezitose Ribose Starch
Cellobiose | Galactose Lactose Melibiose Salicin Sucrose
Dulcitole Glucose Maltose Rhamnose | Sorbitol Xylose

C. beijerinckii 4e 5 y» Slial dalaall ddaall &Y 32l jlidl 3

C. gsill clial dallas LgisSl 5ydiall Gliall goana (0 6 5 4 cpiliall &pidl
JSE ) Lyl LAY Joas (Sl ¢ Asbabesl chlady) Eus e beijerincki
Gibs ae 200 lsies peas Jiie oy Lol Cinaly 350250 dacs (Blsd Cipan ¢ 25l
Bl dad b e a¥ srasals Blsdll Cadie @5 Band0 e kel slalls ol
o b b Bl pag dugha)ll e paldnll g ¢ Be IS dads 15 sad o0 121
6 54 Vil £9y5e e Saw 2 latas (Byloall candl Tyals ¢ el 24 5241 2° 200 5
Ayl ¢l e deanil gaad 50l 2% 37 B dayy 8 Aidalally Chivasy 3lial)
. (Peppler & Perlman, 1979)
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[ Clostridium beijerinckii dagin (ra dslae SN (auddly JJ‘)

Al o8 o) dises 4
&llyg C.acetobutylicum ATCC824 dagisn (e dawlid Uje o Joanll 2

1615- sl a8y 4S5 sasiall il il & Houston  Rice daals ciside (e

P odslae e GsSalls Ly palad) Jacsll jaaas o5 ¢ ddiaall Aljed) d3gals . 5500

P OsShy g3l (A) Js¥) Jstaal)

dalad) a2 dalal) g_\ﬁ
MgSO,-7H,0 (0.1 g/ml)  1ml (NH4)SO4 2
FeSO4-7H,O (0.01g/ml) 1.5ml KoHpO, 1

CaCl2 (0.1 g/ml) 0.01mi KH,PO,| 0.5

MnSO4-H,O (0.1 g/ml) 0.01ml Tryptone 2

CoCl; (0.2 g/ml) 0.02ml Yeast extract 1
ZnS04-7H,0 (0.1 g/ml) 0.03ml

pinas yhite sle 1105 3 oMol lisSall )
: panally (B) SGI Jgbaall

c el jhad) oWl e 105 8 5585 e 50 &Y (e

S8 cadies (P 15) @3l S8 e iss (B) dsbadl ga (A) dsbasll e
dldl) A3l e AU canl o5 ¢ 4383 15 5aad 20 121 Bha Loy Sasagally Jasssl
cdele 24 5ad 2° 37 Bha dap o LilaY Cuicas daiadl

Dl phill Jlea 5

Fractional il bl Slea aladiuls el juliil) dilee Craddial
il 8 W als) 450 dgen haiipe Jile phE gee (e 09 3 distillation
Glgs e dealad) pon g ¢ (gredall Jaussll (s5ing 30500 dnee (50 alicd By e
. 3p250 Aana (5510 Ben bl dgec

il e S 6
«Jsilisnll 3ga9 e a3SN A Jones and Wood 259 5 g ARyl Crandial

e 2yslS iy (e ae 2,67 LY e osSh V aalS)) dig et Akl
ke HoSOs 3S5all el Sl aals 4l Cilas Chromium tetraoxide (CrOs)
25 8 Joilisadl e il elal¥s ¢ shiall ela) (e 35010 4} Canal & 3aw 2.3
GAY) Lguaall cludall o galiall 2 80 Bha dnyn ) gall pdes @ kil

560



( o taaa el ]

Ol dayd cpm 8 78.2 aille dayy Jgills o0 56.53 alile day 53 (gl S
sl b A O] e Baul Sl e 8yl 2 dila) & ¢ 2% 99.5 Jsiligad)
Golll yoels vie dunge daill Cies ¢ Giga (RAIS (e opiaa Bl Chual lades jlas

. (Jones & Woods ., 1986) LoV ¢ 4ul 15 DA pasy)

(HPLC) Jiladl 31 S 5o 5 S0 Judaill Sl 7

[ Aahall il jbiceally 4g0Y) deliial dalall 4S540 23kl HPLC Jlgs axiid
dalas 5 Sleal) pasins « CE. 1200 Jaase giall ip Slgally ¢ amsall dise
+ Al Slasensll Bgan dnisula Bangy Jadise sa5 digudand) iluidl

Jleall Bplaad Hhaall clall 89660 S5 Jsilisnl) e okl Jolae dugh oo
jally (6 5 4) Coibiall CelyS aa Cpsh o il pasl) b Aie 23aaTy lasiaN) (8
( Sang, 2008). C.acetobutylicum ATCC 824 Z.ulall dagijall dunluall

a8l 4 c.al_uj\

Ay bl (e e ganal Aibialias cLsaY) il (1) Jsaall cow
poanyislSll dagipn (o S jdie Foane (g ¢ Layeds (o Ay jall YL
(6) a3y Al3ally (4) o) Abjall ang Bypiiall CV3all (o Jadh Ve il Llas A1y jadl)
Syl jaeds 3 Lgubls Sua e C. beijerinckil dagat Luuball ADLW clia s
Salicin gdlss Dulcitole Jsisdss) CliySudl o S8 adls cuilS foa 8 ¢ 3l
Lagi> o= C. beijerinckii Zesiy s e 585 ( Starch Ll 5 Sorbitol Jsinysas
dba a9 dlull dxy DY) byl HLaaY) dasdl C. acefobutylicumATCC 824
«Cato & Stackebrandt, 1989 ¢ Yan, et al.,1988) ciesiall o Saall duaniis
. (Johnson, et al., 1997
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[ Clostridium beijerinckii dagin (ra dslae SN (auddly JJ‘)

C. beijerinckiidagipal dsdaall cifjall ddlalwsl cllady) i (1)Jgad
C. acetobutylicum ATCC 824 dsulidl) dagiyalls

agiop Glba | daghe il dpg Lulss Uy jead) cilised] 2l3)]
C.beijerinckii | C. acetobutylicum LAY
Loulual) Lutat ATCC824 | 10 9187654321
+ + + |+ |+ = F ||+ ]+ Arabinose
n _ el +l+l+l=1+=]+1+ Cellobiose
_ " SR I P PR I R R R Dulcitole
" + + =+ =1+l =l+1+1=1-= Fructose
+ + TR (R (R (I (IR (I (I (NI I s Galactose
+ + + |+ |+ F ]|+ Glucose
_ _ SR R I R I P I R A Glycerol
+ + TR (R (R (I I (I I (I I s Lactose
+ + SR IR I I P I I R I Maltose
+ _ SR IR I I I I I R Melibiose
+ _ SR IR I I I I I R Melezitose
_ _ S R I I I Rhamnose
_ - — ===l =]==]=]-= Ribose
- + + |+ + |+ =+ =+ +]+ Salicin
- + + |+ + |+ =+ =+ +]+ Sorbitol
- + + |+ |+ |+ =+ =]+ +]+ Starch
+ + N N I o e e e R Sucrose
+ + -+ ==+ =+ === Xylose
- - + |+ |+ |- =|-]|=]-]-]- Losall Jlas
- - N T T e T L BT T S pra
_ - SR R R R I Sl
+ + TR T (N I ) (R (I N R O]l aaas
+ + N I S T AR S Ol Sl Jlas

5 delisall agag o Sl B (295 5 Jisa) D) &l o (2) Jsaadl

oy Al o Joaad) (e Jasdl Gum ¢ LAY (e 306 15 DA 5amd¥) (psll) (s
C3all G agisSly Langai Aol (8 Jsiligall (goucmnll caddll Loy o1 (6) o35 (4)
Jani aly siua (gpamall Cudall pgalsyl LS8 L3 Fise (6 pgiaad oy aly duladll
C.  Labill daginl il a5 (25 5 Jisa) Gt Gl s ol e
e SLly aey 1aag Cadlsll (sl Ly 8y Jsilisull 4atie acetobutylicumATCC 824
ol (4) o3 Apad) o dsis Jganll el s B ¢ asledll Jublail) il A Jsilisadl Ssas
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DLEaY) 1385 Aha deta 100 2 4iaii] Wils dua deda 50 525 2 Jsiligull maum
/(8)5(5) 5 (2)J<aY) & HPLC Jiladl a)Sgilag SN alarill il aa (il

Axs Joiligull (goumall Cudall a5 a1 (4) 8) Laladl) Aljal) (o)) eaasy (2) SN
L A3l Coml Gaa 8 Al deda 50 2a 4t o1 SNSG Aa dara 25
e Leali] Al ¢ (5) Sl 8 (457.8) Lealw) alig dyha dera 100 a2y Jsilisa)
Lyl o 53l sdag (8) Jal 4 (890) Lealis] alig dujha dera 150 am Jgilisad)
caiil (9) ad)y dladd) Ajall of 2 L ¢ dlal) cleall aae 50l axy ileas
JSall 3 (455.3) Lealis) 4ueS cazlig dlps daria (25) axy Jsilisadl (goumall il
Jal) (980.6) Lealis] iy dyyhall cilareall dbajle (gpumall Cadall (1o lgaliil A3y (3)
LS 4ja daea 150 2z (1450) Lol 2l el ady WS ¢ £jha daria 100 22: (6)
C.  arwlill iagiall HPLC (st il cudllss (a8 (9) ISl 6 0 e
3Lk (1244 51192 5877) Jsilisall Lealus) 2l33ls acetobutylicumATCC 824
gl o Baadl elly e Smi ¢ gl e (150 5100 5 25) duhall clerall 2ae
C. o—= C. beijerinckii (6) 8, &t3all & el GL< Jgil sl
528 Ll dalas alie o Llias 23 5% 10009 4aulidl) acetobutylicumATCC 824
- dylisnll (e Al ghan daal)

dagind ddaall cypll e WAL Jelignd) zUW) e QRASH (2)Jgaad
C. acetobutylicum ATCC 824 duubdll dagiyally C. beijerinckii

dada 150 | deda 1002 | dada 508 | dada 2500 | dada (9d Bidal) Cjall

+ + - - 4a8,A e

+ + + + 6 8,4l e
Al ll da 55y

+ + + + + C.acetobutylicum
ATCC 824

Jslisal) dgag Je dlag Cnga and (+)
Slalgal) e i Galiiudly (il (asd (-)
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Chromatogram Report
Cgm001 13-08-07 5440( \Case Study\saba\ )

Run Time [mm:ss|  50:00.0 Sample Rate[point/s|  12.500 Readings 5000
Sample Type Unknown Detector Unit V(Volts) Detector Range 1.000
Detector Offset 0.000 Sample Name Sample001 Method Name Method1
Method Location \Case Study\ Conc. Factor 1.00 ISTD Cone. 1.000
<Acquired via Chanal 1>
1200.6
1175
875
5
E
- 575 T
=
ch
2
275
1
00:00 10:00 20:00 40:00 50:00
Time [mm:ss]
No. Peak Name Ret. Time Start Time End Time Area Quantity
|mm:ss| [mm:ss| |mm:ss| [mV|
001 *i R 02:24.5 01:22.1 1200.6 N/A

(Control) %60 35S 5 J i sull (5 sumndl il (L3 (1) Jsa
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Chromatogram Report
Cem001 13-08-07 5441( \Case Study\saba\ )

C==w)

Run Time [mm:ss|
Sample Type
Detector Offset
Method Location

00:00.0
Unknown
0.000

\Case Study\

Sample Rate[point/s|]  12.500
Detector Unit V(Volts)
Sample Name Sample001
Conc. Factor 1.00

Readings 6344
Detector Range 1.000
Method Name Method1
ISTD Cone. 1.000

<Acquired via Chanal 1>

1175
875 - — e = S |
=
E ‘
- 575 —— {
<
20
w
275 |
\
\
L I\ i
0:00 10:00 20:00 30:00 40:00 50:00
Time [mm:ss]
No. Peak Name Ret. Time Start Time End Time Area Quantity
|mm:ss| |mm:ss| [mm:ss| [mV]
001 e 01:55.7 00:33.8 00:59.9 00.0 N/A

L s dedea 25 a J sl gl (5 gumadl el (4) A el b (2) JS&)
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Chromatogram Report
Cgm001 13-08-07 5442( \Case Study\saba' )

Run Time [mm:ss|  50:00.0 Sample Rate[point/s| 12.500 Readings 6350
Sample Type Unknown Detector Unit V(Volts) Detector Range 1.000
Detector Offset 0.000 Sample Name Sample001 Method Name Methodl
Method Location \Case Study\ Cone. Factor 1.00 ISTD Conec. 1.000
<Acquired via Chanal 1>
1175 i
| | |
875 |
i
=
E
= 575
=
s
=
| i
275 |
|
|
i
1
J 1 |
00:00 10:00 20:00 30:00 40:00 5010
Time [mm:ss]
No. Peak Name Ret. Time Start Time End Time Area Quantity
[mm:ss| [mm:ss| |mm:ss| [mV]
001 e 01:22.5 02:35.7 02.52.3 455.3 N/A

3 4enn 25 ey Sl (5 semall Caidall (6) el LS (3) S
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Chromatogram Report
Cgm001 13-08-07 5443( \Case Study\saba\ )

Run Time [mm:ss|  50:00.0 Sample Rate|point/s| 12.500 Readings 6367
Sample Type Unknown Detector Unit V(Volts) Detector Range 1.000
Detector Offset 0.000 Sample Name Sample001 Method Name Method1
Method Location \Case Study\ Conc. Factor 1.00 ISTD Conc. 1.000

<Acquired via Chanal 1>

1175

877

>
£
= 575 —
(=1
b
7
295
1 i |
l i
00:00 10:00 20:00 30:00 40:00 50:0
Time [mm:ss]
No. Peak Name Ret. Time Start Time End Time Area Quantity
|mm:ss| |mm:ss| |[mm:ss| |mV]
001 L A 01:43.7 00:25.0 00:59.2 877 N/A

& sl il Coacetobutylicum ATCC 824 4wl Ge g al) wiluls (4) S84

A a deda 25 axy sl sl
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Chromatogram Report
Cgm001 13-08-07 5444( \Case Study\saba\ )

Run Time [mm:ss|  50:00.0 Sample Rate|point/s| 12.500 Readings 6453
Sample Type Unknown Detector Unit V(Volts) Detector Range 1.000
Detector Offset 0.000 Sample Name Sample001 Method Name Method1
Method Location \Case Study\ Conc. Factor 1.00 ISTD Conc. 1.000
<Acquired via Chanal 1>
1175
875
>
£ 467.8
= 575 —
=
oh
%)
275 —
1
00:00 10:00 20:00 30:00 40:00 50
Time [mm:ss]
No. Peak Name Ret. Time Start Time End Time Area Quantity
|mm:ss] [mm:ss| |mm:ss] |mV]|
001 L 01:21.5 00:42.3 01:03.2 467.8 N/A

A ) s ders 100 20 J s sll (5 saanll Cudall (4) Ajall Sl (5) S8
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Chromatogram Report
Cgm001 13-08-07 5445( \Case Study\saba\ )

Run Time [mm:ss|  50:00.0 Sample Rate[point/s] 12.500 Readings 6550
Sample Type Unknown Detector Unit V(Volts) Detector Range 1.000
Detector Offset 0.000 Sample Name Sample001 Method Name Method1
Method Location \Case Study\ Conc. Factor 1.00 ISTD Conc. 1.000
<Acquired via Chanal 1>
1175
980.6
875
>
E
=5 575
=
20
)
275
1 o~
0:00 10:00 20:00 30:00 40:00 50:0
Time [mm:ss]
No. Peak Name Ret. Time Start Time End Time Area Quantity
|mm:ss)| [mm:ss| |mm:ss| [mV]
001 twe 02:03.3 00:44.9 01:16.5 980.6 N/A

L) oa deda 100 2ny J 5l sll (5 suanll Cudall (6) 4 jadl Ll (6) I
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Chromatogram Report
CgmO001 13-08-07 5446( \Case Study\saba\ )

Run Time [mm:ss|  50:00.0 Sample Rate[point/s| 12.500 Readings 6766
Sample Type Unknown Detector Unit V(Volts) Detector Range 1.000
Detector Offset 0.000 Sample Name Sample001 Method Name Method1
Method Location  \Case Study\ Conc. Factor 1.00 ISTD Conec. 1.000
<Acquired via Chanal 1>
1192
1175
L i
|
875
=3 ;
é |
= 575
i~
20
7 f
275
1
00:00 10:00 20:00 40:00 50:
Time [mm:ss]
No. Peak Name Ret. Time Start Time End Time Area Quantity
|mm:ss| |mm:ss| [mm:ss| |mV]|
001 ‘e 01:53.3 00:55.4 01:03.3 1192 N/A

iy deaa 100 225 Jsiissd

& swan) uall Coacetobutylicum ATCC 824 4kl da s Sluld (7) S
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Chromatogram Report
Cgm001 13-08-07 5447( \Case Study\saba\ )

A dada dab

Run Time [mm:ss|  50:00.0 Sample Rate[point/s|  12.500 Readings
Sample Type Unknown Detector Unit V(Volts) Detector Range
Detector Offset 0.000 Sample Name Sample001 Method Name
Method Location \Case Study\ Conc. Factor 1.00 ISTD Conc.

6775
1.000
Methodl
1.000

<Acquired via Chanal 1>

Signal [mV]

1175

| 890
1
|
A\ |
[
|
| |
| —
i ?
|
|
1
i
00:00 10:00 20:00 30:00 40:00 50:0
Time [mm:ss]
Peak Name Ret. Time Start Time End Time Area Quantity
|mm:ss| |mm:ss| |mm:ss| |mV]
vos 02:53.1 03:30.3 03:56.3 890 N/A

J sl (5 guimal) cusdall (4) A 3all ki (8) sl
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Chromatogram Report
CgmO001 13-08-07 5448( \Case Study\saba\ )

Run Time [mm:ss|  50:00.0 Sample Rate[point/s|  12.500 Readings 6852
Sample Type Unknown Detector Unit V(Volts) Detector Range 1.000
Detector Offset 0.000 Sample Name Sample001 Method Name Method1
Method Location \Case Study\ Conc. Factor 1.00 ISTD Conc. 1.000
<Acquired via Chanal 1>
1450
1175
i
875 }
|
S
E
3 575
20
2] {
|
i
275
1
0:00 10:00 20:00 30:00 40:00 50:0
Time [mm:ss]
No. Peak Name Ret. Time Start Time End Time Area Quantity
|[mm:ss| |mm:ss| |mm:ss] [mV]
001 et 01:44.5 00:34.4 01:57.3 1450 N/A
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Chromatogram Report
Cem001 13-08-07 5449( \Case Study\saba\ )

Run Time [mm:ss|  50:00.0 Sample Rate|point/s| 12.500 Readings 6867
Sample Type Unknown Detector Unit V(Volts) Detector Range 1.000
Detector Offset 0.000 Sample Name Sample001 Method Name Method1
Method Location \Case Study\ Conc. Factor 1.00 ISTD Conc. 1.000
<Acquired via Chanal 1>
1244
[
1175 i
875
|
_ i
> 1
E
E 575
20
7
275
i |
1 1‘ !
00:00 10:00 20:00 30:00 40:00 50:00
Time [mm:ss]
No. Peak Name Ret. Time Start Time End Time Area Quantity
|mm:ss| [mm:ss] |mm:ss| [mV|
001 wikh 01:22.6 01:54.3 01:59.3 1244 N/A

& saxll il Cacetobutylicum ATCC 824 duuldl 4 g ya luls (10) Jsal

i) a deda 150 20 J5i0 52l
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