
� 1. "8q,uj3«cfif..-r.r�.am".f\ff�"ffl'llclml', ��ctft �K1i.a1 -«�'5n'lr«!fiffl'tr�f� 
� 3m'"ER'"« 311f-fl'�� Sitt'i•i(,iit¾I ncli�wflf'T�'51Rl'll ��clft' (1iji4di·���-« 
�"8q'f cffi aq�ftt qal'�cfwlf m 'ffT fcfitf 11ifiltcnT ';f1fTI' atN am-�����? 

offl': Jq:a),WHtl �� � t� � � "q;'ffl f am � fcl;,rq;r mu� � 'tfReffiRr qi"(� fl � 
� fflTc1;Tat( cfiT 'TI 31mFft � � ;;JT � i-1 a:«r: l{_� cnl aqf�@ qi)�� t" � Slc{i•l$llll11 lf � 
qi'J � � �, � � � '1IAT ��, Wttf a?:IT �g,f.lq;l(q; �I � Wl\l1T �'TI � � � ffl i-1 

� 2. aq,qi514 4;(r{A ��"8q �cfiT f;wQn,Q-, cnfflf; oiUtHUI muft:r.i:�l 
'affl': �, �, �qi'JGAJ�-Glffl a:irar���, �, �, ,Scij{1(1t1 � 3lfflRcf>l"iAR� 

mi � l, � ��(lqj�f�e � mu Pcfifoqd ,ffl t, � 31re cnl � -a-,ro � CO2 "im t- � t'
cfiRl7T ir'ffi t, � Wctm qi'J fcl;,rq;r crn;- �lRfileff� crerr CO2 iA@T t, CO2 31re cf>l � 'tR � ;;JTffl l, � 
cfiRl7T .s◄l1<lt1 � 'lit � irffl t, 

fcl;uq-J 
C6H1206 ----+ 2C2H50H + 2C02 t + 21kcal 

lm JlqiR 'fi:cm �' � � � cl@ �-� m h-ilR41 -mfirJil.fl,q:a'tfi4q � 
(Propionibacterium sharmanii) mu � -qr,rr � � CO2 t" cfiT{'IJl "im fl -� -� � lflelil\il.:e 
q;1aff.lq; "ro� qi'J � � -ift�, CO2 cf H_2S °GRffi f I 

� s. fcfitf � ( 3111R) -q �fcfc.q; � ac:R.1Rtt, fi«;ra" f? � ¥B � � w craf.r 
�I 

offl': �Fcfeq; � .4ilft41 (Lactic Acid Bacteria-LAB)����� f am��� 'tJRcTiffi1 
qi"(� i1 � t- GRR �� cn1 �� � �� �tR.1R4, � � �cfi«IT t�� cn1 � 
JTiiA chl � (coagulate) qi"(� f aerr � � � � � i-1 � � � � fc.cafi:t., ift' 12 cn1 -qr,rr � 
�i'�"tnlJUJ�'T1lcfffl��'IRo1J;;ffiflfl�OG{"q_\TI��IDU�iR��cf>l� 
� � � �tfilRltl Wit�j4q; � qi'J � cfitit ti 

� 4. ¥U ql{.,qftq; � 31Tg1t�-q(, �nm"iAT· ( 3111cn'� � )-« 'm' f atn'� 
't{t('tGl\4icnT117.1t1T�l1°, �-...N�l 

offl' : �� fcl;,rq;r � 'Ai:J lgRJ � GR@ t-
• � (cf �) t" fi:rJ)llJJ � GfR � �-'itm, �' �I
e �al��� ffl � �-�, � �, �,�,�I
e � � GfR cf@�-�, lsllfOTI

� 5. ��QRT�cffi''clm"Um"a, f.14�01 �fi6«'51cli1Hi�(•Nflq qg'ict\Of �f;rqffi'f? 
om: Sifa�Riq; (antibiotic) ��aflqt:URlfl (microbes)� 3414i:1�1 � lf@ ti ir fc6ffl aFlr � 

����� 61Acfil(qi �-f.mti�t. sda�fclqi, Sl@4'fildl�IDUiJincfil'cJtq;-.cm-.tr � 
Sl@�fclqi ��R41 'lit � � '61 JIT1<f lf@ ti 

�� qi'J W-1f1T � 541�"ifi,cf>1 -q crn;- 'TI am; JlqiR � WJTOjU� iroP.f � �--2.<q;<T-1 � � ti 

itl-td diCRHDI 1l �R aftar 
(Microbes in Human Welfare) 
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acf'{ffiql4<fl (Baculoviruses) � -O•l�1c:fi f � qftir a'U ttf:�qlc{i ( 311�) "ti"{ � cga fl 
31f� �cf'{ffiql4(f�fl � � � � � cfi1 �·wwr � � t � ·4['�41qlf��4lql4<fl 
(nucleopolyhedrovirus) � � 3Rl1@ 3l@ fl � fflJl!I �-fcmtf; � � i:h121i:iil4 � � � 
3lfu�lWfi�t1 

��ai�"q� (Microbes as biofertilizers)-� � cfiT ���,�a� 
fli4-flacR.1R41 .. � f1 cl•1!"'�1t1 � i:fi1 � "ti"{ � lif� cfiT AlttUT d$ailfi,a1r, (Rhizobium) � �­
��&TU mffi t1 � � cil1'1Us<ffl4 11�cft�1 cfi1 f�t\rt,d � fl � 'fl. 9;ckilcf,(,tll if� cf@ � 
� � Q,wlftWRHR (Azospirillum) rfP/T Q,wld<ck< (Azotobacter) 'U qlg'1°Mt14 11�?}�1 ��cf;{� 

-q 11���1 31q<Jq cfi1 -qpJJ·q;) � ft

� aRq; � � m� ����fl�� cfiT q1$4ilU$'1'ii (Mycorrhiza) � f1
7MT"lfff (Glomus) � � �-� � � q,$4ilU$'1'ii ciR@ fl � � -q �.� � � � "Q,ci
-q)qq; � cfiT �: 4ilM(fl cfiT � � � q;) � cga f am: � � \ffl � cga fl

+m.i.,'iclcR.lR'-41 (Cyanobacteria) � �� f ��a�� ql�Ost1 -q � � � �
� �I � � 31f� e41gqogc-il4 · 11��"11 i:h1 1i���1 � � � -q � � � cf>1 � cfiT � f; 
�-� (Anabaena), .:ifRfq; (Nostoc) �I � � 'ffil -q fll4-flacR.1R41 ill?�'illi � � cfi1 � 
R'lffill 

� 11. �aitfi;r� �. �-�cfil�, � �jQi.llRd ���wv.rnmRT�� 
��"«� flfffl'-44> arig':-mcr; �cft.rr�"qt' 31'', 'elf', 'lf' ai��IWif'R'"q Sll(\aiqllMI 
4>.fi.11:ft 'ifiTl@T�ift6cn'R'-m�t'?�cft.rr�' 3l', '1f', 'lf'cfilaft'oaitos1'o (B.O.D.) ftcnltftnQ-r
Tft.tT�ifiim: 20 flmr1�, s ftmr1�W11T 400 ftmr1��. ��-qcn'R'-m� a1ftrcn 
��i?��'qil''ffllA'��ftn�cfiT�3N&;tif,d alftrcn�ilcRT���cfiT 
�cfit�°f? 

dW{': aft'oarro-gCto ( iillfl�fitcfic:1 � �) �an mu � � � � qft � 'J:fl"1 
mm ii Gfloaito�o � cf>l �-qJ;fl -ct,)�� w ��mu�� "tfRt "q� ���qft 
lgi:@�� ���I ��-q�aw:Rfqi-qfflf, � �Gflo31to�o •�q;J�tl 

e � '31' cfiT BOD 20 fi:oo� t � � � ffiR � � Frcfi"ffi.� *=� t1 � BOD 
R:� di:J.q-qlRd � � c6lJ mlft ( 31f� BOD 31f� � � cfi1 qfl=q14cfi �) I 

e � 'if' cf>1 BOD 8 Pml� t1 <ffl" ;icfi cfiT � m7TTI ;icfi � � � � � �-q 3f(cfi"{ �: � "ITT 
� cf>1 � mtit t1 <ffl" � � 34-qlRd � � � m7TTI 

e '@I@ �' ch1 4QO fl:lJn� t, �= �:(4-qlRd � 1R1' � a� � alf� • �I 
� 12. 'alf�cfil'�iffiT3ft� Qi$cff11+41[l:.:,-'l((� f.lqqj�qi �)W?.11'� 

( � 4il t;\ �iM M 'i!4i(U I cfiRcn ) 'ifiT Jmn' ftnln' � ii 
'a"ffl" : Qi$iml+ctlR'1-� (Cyclosporin-A) � � � 3lOj ti � WWI a:flT S1�1-0qo1 -q: � 

MU&.14> � � ii�� fct;?;JT '1l'@l ti � � ;;mq;):si,i wfc;Jfill<R (Trichoderma polysporum) �
� � � '11'@1 ti 

4l➔it<titl Wt¥{t.3Nl (Monascus purpureus) � � � � � (statihs) cfil-WWT �'ER cil��Tt1 
q;) c6lJ ffi cf@ � � � -q fct;lrr '1l'@l t,

� 1a. r.t...,f(.:tf&tt 'q �Gftfclcit. cfft" � cfiT 'l«IT � wv.rr am � -« � � 'q 
�-fcJlm�-

( en)� 4itlli4ii 'Sl1iR' ( "({Q'o'+fioift'o ), ( W) �• 
'a"ffl": (en)� 4illli4ii � (Single Cell Protein-SCP)-�� 'SlliA, � l§ffl � f

� 'SlliA, �, fcgm � � � � f-
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Ffi;J��-a��miA'lnl<r��t­
e f'll$tifc1➔1 (Spirulina) 
e � (Chlorella) 
e tff#'R41/ (Fusarium), �a,r;f (Quorn) 
e Pli!.//$B)'fr,;("/t1 filen$B);ftq,tt (Methylophilus methylotrophus) 

( W) W (Soil)� (Decomposers)-aRcfi" JTi:fiR ��cf q;qq; ���-if q;p;f 'q;{
� � � c:fii◄f.tc:fi qey� qi) � d1c:fii◄f.tc:fi �� -if � � l1 

am: � "tl'Gf� � i:lsf>lc:fi(Oi (recycling) -if � � l1 
.,,$4\liii$41 -� (Nitrifying bacteria)-➔/$�)M'fl➔/ft cf ➔/$�iftt2< � cfil � cfiT 11re � cf 

m-;n$-ir�"tftmcfil�q,{@i, 
.,,,cf,Gi., A:e.flcfiHcfi � (Nitrogen fixing bacteria)----� � <1$iiflfil41/, ��ct1 � 

Q,iiflf'llQ'R("/1/, Q,i1tM4tt2<, "lllil�cfilRlll i:U$-106l-1 cfiT � 11�?1"11 cf>1 11�?1"1'1 �-if� -tftt:n qi)� 
cfi'{@ ll 

_qi$4il<ti$Gil (Mycorrhiza)-� cf�� cfiT � � aft:q cf>T ��mm cf>T 1U'fl1T "q;B. t" 
m?:l, WJTCljaTi � "if"q@f t,

aRcfi -O•i'111c:fi, �� ,:ft� -if� '11'@' f o� "tftm -if 'UlT ��fl 
rt11��l4ii�•i � 11�4)'111 � cfiT � 1i�c}l'111 -if� � fl 
� 14. f.1...,ft;tf&tt 'cfiT lraW in'f "q 1IAcr � cfitff.llOI -q; 11ftr � �-q; � '4at1f�tt �; 

qgiii'{Of ·q,l'�Tiff lt{cfiRVIT� 3t1RT'oilt�I 
au4�fae;��, qf.lAd�M �cnft•

'3m: 1U.:rcr � � � � �, � �, qf.tf�fctM er�� cfi1 f.t'1fcttf&a JTi:fiR � � � 
�Tf�qj{�f-

(1) qf.lf(=cft;t., (Penicillin)-� lU.:rcr � � � olffi J.15-tct'{0f srftl�l'i!tcii ti 'lffl' � � �
���8.ilcli«ftf1 

(2) _ciltQlt\Q (Biogas)-�� Tf � �1R a:mft f ���qif-maf1 � � 'ffi � t\' f
m?:l m TffiR � ";Jffl mm,���� <�) � � Tf m � -t, �"cl"!� 'lit ";Jffl mm,�

��cf� 1R Ft1ttffl c61' qft '1fT 'W-fiffl i,.

(3) cnft (Curd)-'lffl' � Tf mm� 1R 3Tiffl f � 'lffl' ���fl����
� 'UlT -if�� ID"U 'WA "cl@ iriif -a 6'ITU �8.il cfi«IT fl 

(4) �� (Citric acid)-<ffl" � Tf aRJ -q amn t � � � Bl'11<afc.cl * � -q �
"11'ffl ti 'lffl' wm �� q;) � � -a 'ir,:llffl f 1 

� 15. � �-�1rcfiTt� wc6\'oci«rrw .-f? 
'3m: ��cf>T� ��,��� e,4.,'jacfi\rt41 maf1 MatJ_fq.,e �cJft��ft:l!@ 

lif� cf>T � <1$iiflfil41/ � � � ID"U mot t1 � � cili'106�li 11�{1'11'1 cfi1 ffiqtlcf,d cm' �I �-q 
�1c1�1 -q � "cl@ 3R � � Q.iiflf'll$'RMI/ er� v."')2Mtt2< ift c:11$-tug�ll -11�?1"'1 q,1 � � � -q 
1·1��'111 � � fl q;qq; � * m� � � ql$4,1U$GII � � �I �- � if � 
� � -a 4iiMHt cf>T � � � � cfil llc:A cfi«IT t am: � � am- � �-Jnl<( � ti 
e,4.,1acfilft41 ���ti � c11$-tugct1<1 11�;£)"'1 � 11�?1"'1 � -q � "ffl f; �-�, 
� �I qr-:r � m �- �ili4l�cR.1R<tl J.15-tct'{uf � � qft � Ff'1@ ti 
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