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( ) J ^ l ( j ^ yi IjjJ Serine o^bJil oslj _ 
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AyJ-l : jv-J 

. -21 j strict anaerobes <JI <> <J* jjja2l U j , (Fermentation) j* <Jjp .I 
. facultative anaerobes 

.Heterofermentative Pathway <Jt CP ^UttUI CiVixJj ^jJuI. ui 
gj^Sj ZL^Ijj ,(Diacetyl & Acetoin ) O i ^ V l j J^J-^WI Ûul cjVjU^L _ £ 

( Y * ) . (S.cremoris and L. cremoris ) o^^ 

f J J J J J ^ J ^ t W j ^ J J I j j j J I J <> <j£ jrUjl CJVjUAJ .1 
.( Formation of acetone and butanol by C.acetobutilicum) 

Nitrogenous compounds) ^•"S-jj^t cjLSj^l j^aj l̂jLuu> ^jJil. i_j 
.( fermentation 

.UL>fr AAUJI ̂ l i j ia j jtuaj _ SjjjS ̂ JJUJ ^MAI <U ^JJJSJI jluiS^I _ £ 
r . ) 

J1>JI 

( Mixed acid and butandiol fermentation) Jt J A j ^ t j ^ j ^ 
: (100 mol Glucose) j jSji* * <*>100 ^Vl £51^1 

2.4 mol Formate - 36.5 mol Acetate - 79.5 mol Lactate - 10.7 mol 
- 0.3 mol 2,3-ButandioI - 49.8 mol Ethanol - Succinate 

Carbon recovery - Lu> Js Jjja. ^ . 88 mol CO2 - 75 mol IT 

(^jJ Y *) . O/R Balance - The balance of available H2 

Oj-L ^La. .J.I J ^ t t * 
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jM ' Ofi »-b-br Jajljj JĴ SJJ COUliAl jv oijr^il -kjljjJl 
Jj'UJl ̂  yi JJLjl Oli^ O-W ^ J-wu" Ĵlj oJlil ̂  OUĵ - iJiLsil SO* • i 
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^J1-^ J^J - W J i Oii C H 4 o u l i ( 5 - 3 1 2 g ) J ' c m c s { i s y r 2 y . 1 0 " ) ^ , t 
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(^IJ-. fl jSLJl liftj ^jUj jSLJJ ^^Jrl Oĵ il 
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jsii ^ Electrophoresis fl-si^b J ^ t iJ jp -i 

.liUjjVi Aj*2 ^ J-tjjdl 

. J*iuull CjJljill c> SjljaJI ^Jp vliill J > -Y 

. ^ t f r j IXUJJS jjlJjiuJ! CSa j j j tlilĵ La 

.^UojSJJ^I JJa^l -Ui 

.(K) V ^ J ^ I CP jf&v&h&ijb ui2*i-a. 

. 1 J * ** pH Jt ^J-J J j ^ j tr̂ LjSJ! c-iLSj O ^ j j J ^ I visa t> Oj£u A^jfS k l l -J 
.Ciljfl . . Y A jA ^uiUll ulaS Jfa. ̂ L jikSI aif! Sjlll kui 

^ o) J l>Jl 

.Potent iometer j j J <>Aj5 J 4 * ^ u i l U y ^ laSa ^ j i b -i 
Js , / U . u 

.Coulometry J ^ l <jj> 

.JLiill J^jjlS - (_JaS-Y 

.^Ujll oLS -r 

.Polarography ^UaSiuiVt J ^ ^ 1 ^ t r ^ j u ^ j 2 ' ^-a^l CP ^ 

^ .VVA jA Jjjlil) gpk- t-u-jial! o-Uill <jJj (j1* o-U^I JJJJIS y J j ^ l f l j * ! ^ -J 
r.o j a ^Uajj ojjii cfe ^ t 4 ^ ^ s^l 

Amino o^^Vl Separat ion column reaction c j^U j ^ 
.Acid Analyzer 

SUaJt ^ SJlidl ouli CittgbS Lis jSji -Y 

( ^ . j j \ o) J j^JI 

^iJiiu-b cjULxSI J Ja j y^i Ionization interference Vj^Vi ^ j* 2 ^ ^ - ̂  

.Atomic Absorption u^bAi-Vi j i ^ 

.Inductively Coupled Plasma (ICP) UjiUi u j j& j ^a u .y 

.Flame Emission photometry & I j j a - ^ u . r 

: dliuilll l i a j 

^teJS vUmII 
iililiiliUtriS : odlll 
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£ fc t . u / o / n J O ^ Y 1 fep 
niii iiijiii AjUai 

(AjjjaJI La.jl^ISjJI AjsuS) £ fc 

jUfrLui <>jll 

IjJlijJlt Juatil 
(Y . n / Y 8) yfcibJI flail MjjjaJI f.LuAll 

First Question 
Make a definition for: 

A- Cell 

B- Biochemistry 

C- Carbohydrates 

D- Lipids 

E- Proteins 

Second Question 
2- It is well-known that life depends on energy and in absence of energy, life cannot 

exist. This energy is obtained from the sun which transmits its rays to plants 

transforming this energy into chemical energy. This contains complex chemical 

reactions for building up the carbohydrates. From carbohydrates the plant can 

synthesis fats and proteins, and for this reason these three substances are known 

as energy producing substances. The chemistry of these substances is 

fundamental importance for biochemists. 

Third Question 
Make a definition for: 

A- Nitrification 

B- Mineralization 

C- Immobilization 

D- Ammonification 

E- Nitrogen fixation 

-•til (JoL .a i j j3j | i^flkno QsOuo .i 




