A/

(i
if
i)
Uis
18) =
L;Jﬁﬂ =
18t



FALEEL 17 167 JusiEAEL

174
GG
BIOTECHNOLOGY

..-.-EFP‘r':I ’l

I7.1 Introduction of Biotechnology AR 170
i7.2 Fermentation A 172
17.3 Genetic Engineering ._f_,."—'fl...@' 17.3
174 Single Cell Protein hro il 174
PLRTR I.r1|1=-""4_,"'-':L-,r":r.._,."l-‘---._.l:Ii'.__.lt

AP R i . a ™
W | ER R = SR :',-#:;:1 JEEA T w0
Lblil¥is;  (Fermenter) {Fesmentation) { Technology)
J—sr;.ir'-fi__.,l.l;k e f‘“-:."’-!

L le-tg O (Cuburé modium)

k:: A Sl -

:.»5_.)::-:F'.!rbﬁdhl"‘l._.._yc:ﬁg.uJﬂﬂé{LJJ;.,aq_EJUF'*I&JEE‘E{.;,&;J&Q
(hrﬂudi‘ng-’-{é#}L’H’JJJIJJJ;L_P-.-l;li;:’;JLIﬁgHﬁJIHﬁJJFLIJJFTﬁrﬁJ:L.FJJ_{)Z....
o K3 e 5 L GMLEV L St Py I g e PO TG
..q,,l? &EJUJJW’._A—LL.Prj..-'#&iiﬂﬁ!ﬁ:'LIﬁJL—“%ﬂﬁﬂhﬂiﬂﬂﬁLﬁ!w

L PR AL Lo SRS

Introduction of Biotechnology R AEEE | E

2k b T LS (b 2 L S A T e BB
Lirst B R anoo e w0 A i G .;ur e e U o e B e e d.. L
e LA e P G P L.ﬁsji{t‘e;mmnaaﬂun}ur"v-:,i,L; L}L{.:aﬁ;’-ﬂ.-j:f.. L i
Egﬁf@i"¥ﬁfﬂ-'15%f'ff ¥ {;ﬁ;{ﬁjﬁfﬁ J‘H{UEWJJEJUMHEJBJL:I’;:JUIL;»

g B S




SAelE L 17 168 UL

Al e :‘.rEL._.!i:r'l:-l'-"l-"'L.aa.ag:rJH'
Pl Jeh LS, r.ﬁ*:.'n..r e A IDNE]L.L,.CV
u-lé..:._.,..,__.r_, _a.f....Lfr""' '-..-’.ilf-..f_l:;:j..:.-f'_.-'du".-s|-'.’;:,J
SV Wb ot b s 01944 rE’s’...ff—':f (SN
Al ol L DNAL Uil Bl FlaDNA

0 8 2L 01970 Wb (i = JF DNA £ L vt

L1978 o &l e B st 260 DNAL Ll

[ § § i -
i b e (i W 1 s 5 1

B L o o B V[ O W A 0B AT L <
@) i lie K N

B 1990 L L0 AL ,:?.'i'..‘g{gmwlh hormone) ol S¥

e Dally

e

g & LS R i L F AL
e U U # (Human Genome Project) 221
WV e 2000 ) S

Scope and Importance of Biotechnology Ui AHE/BE, 1711
LT B Bl L e 50/ 352 2L D L EHEEL B e b
i e B AAENLE e E P SN SF e o B4

e b Jib LR et et s N o S

Biotechnology in the field of Medicine AT ) g

uﬁﬁ,.glh:'-:kf{ g St 3iﬂitl‘ﬁ."mﬂ}d-",’.:.‘;;’a'f'l.'-":l.""r e L 202 DY L el e s
el ot mmarl &S 30d Srd i Pus st L/ et odiid £ a8
{gene QL Oty LJ.-JZE.;;;T:-':'J:_ artd s S S Pl L o it LE"
,_,""fu': {forensic u:edkine}.;}fﬁ - I:'J'.,-":e".‘.:ﬂ S LE U e Erlt.:';}ﬁ. fe ._'53' therapy)

ce Bl et S Ur e Sl DNA - Ssrestion her SRS



JoeEL 17 169 S|
Biotechnology in the field of EABFURAEEL =il S#

Food and Agriculture
P2 SR b3 B malted food)Slde 22 v ) it LS i AT EL
Fal AR .;.-*'J' 1] }Le.r-r;" =9 |__§-l.g JJE:-IH"“ i G bast oy il g _4; faﬂ.!rJ bl 2T
transgenic) e LT Bt U P Bt i B8t - Qe SO (beer)
sk s (Ui az s Lo i U2 e e ;F»f_:g(ﬁf dd LS At PR
! b sl et L gL oLt A et B gl
PN Vbbb g Pudea an un P Ut ity T (A
L el eyl el
Biotechnology and Environment el AL
LU EABAGL L& o cibe PP o
Ui e Eia SRR dnFe S AT T
LAEd & Jied QL S0 S Lt Tt
AT e sl Lt (microbes) A 2o p b L Ji

.Ll:.F_L.é;:.-_,_i'.f#iJH.q..e.;f.j.-
.c_“t,_":.,__. __J_,I:Lifl-l.-_,lLﬁ
e e JANDRES

o S ash (hiosensors) 5 L (biofenilizers) i 71k ¢ L (biopesticides) 14 L F 57|
..Ia.r;'lfl.;db"i i.ﬁ.ﬂlw_,-rﬂ ;...-;'.e:h,.hﬂgvliﬁ_ﬁ;./g_:uhd'u:'tm&:;hﬁ:ﬁf

Fermeniation u’-j:-’ ﬁ

LU ATP e Luimie e P b A TR R e e s
TSRO ity B PS dﬁuﬂﬂrﬂ&f Wi P S e (03
PRI S e L Pasteun) 121857 e ML s 1 fie
AP0 2t e (e e SUS L A I XU S A P
- l.-!'}fa.'-:"‘i;' Lf-,_,-frfu"r‘;"&' ;'f- ,?';i-': i'y?l.r‘?ﬁ}l .J"f f—; g ""-LELEH{"E'L.’( 1 u"'f';’w i rne il




EALGEL 17 7 Jiskg g
w"-"’r','riJam.ﬂ:r.«Lig P UL I M e L Ty LGB st
LAE R P tnln e (glycolysis) AFESL g2 nss Nl Fralpdinil
;uﬂ)ﬂﬁilﬁxiwﬁ 7 ._3:3’_.5'_ th;‘PL:JL{p}'mvic acid) L2l S J#fd—r’dzﬁ
OB A et B I LU e il FL g L
iUt

ﬁ&;ﬁﬂbﬂﬂ%mﬁ’bﬂ;h’ SLAN

Alcoholic Fermentation (by Yeast) (23 w3 1

& et LS (Saccharamyces cerevisiae) S e Pl st L oI E
Stetind e bl U £ L edistilled spiritie g a0t 23S et
= P2 (acotaldehyde) 4 SUALI P2 L E g (b daS T ke sy
e Gstaon b AL s LS T LA e beue#

Lactic acid Fermentation (by Bacteria) (25l ,;E)ﬁiﬂ.ﬁﬂ 3

Iy Pe bl e el g tebb i WLSPL by S
it S8 e 2 58S Lactobaciltus) A o (Streprococcus)
-FLFIE-L:'UP}'JL%:? d'r' Lif_.i‘l:’:-rl'[r.i-LrL kS (sour) L_.FFIEM?LJL-'L[C{-




e m JEEA

Fermentation in Riotechnology a"-‘lﬂM{. 1721

-;-L!',-:"*{'f.‘jl:l}' E-EL!EE}Q%LJ"L rdsausagesj;ﬁui;llj,::f Fregp ) Sf L EU’EJ,'. u}'-';:-"{,ﬁ' Ll
s AT e 2 BB B UEEr TA L L b i (1em)
et F:hi'-;«-‘?h;dfdf .;{mﬂmre),f;_ el ,?;F: v

Application of Fermentation Jes 2

Lﬂ,,.':'ul:'l»-.i:..jb Jméfluir}; pakd J;'l'ﬁl_n JtLb:;Jrr}Ea; 1#"&._.1.!:-311.&’*{31@1: u)A':d:-:"
Ik Lhﬂqu‘{mﬁq.ﬁuﬂag Sl E L ke !,J_,r'l"nf._ﬁ.aﬁ._!:-‘.;.f
Fermented Foods JMJQ’-‘%’ -a

AR e Jlfnfkﬁ:}}.aﬁxﬁc_gﬂ_.;_ Jbﬁgﬂ;ﬂﬁﬂrdquﬂﬁ::y—ﬂﬁ; L.r'?f
_.,,.-'_?-;..dl.):.tl-}-ﬁ-'-"u’: J[J.&g?'JpH'&L- ﬁ-?&hﬂfbﬂfﬂqﬁ

cepbe B I L L (LGS (Corentproauets) JFHi L b
-ﬁLIg%JF’E,:‘EH'—@%ﬂJﬁLJE{L& u"—"j’JL T nZ .sz:r".l-'j'

{mgulﬂm}ﬂ 1;.51; Uwnsssiy %,ﬁ - ._.."t'r;i{ ﬁr‘? ISl (Dairy products) ‘,J‘”]L;ﬁ{i
ity i ke bffJHﬁbi;&’g Sass HihE = :_.,;E;dl_ﬂ?.._.m,—.rx.:ij Wikt L-!'Lg
e L e 2R B Al

L.ﬂﬁl_iﬁi;ﬁﬁffugﬁslu:ﬁ;kr ‘(Fruitand vegetable products) u"'?!;-f_'u.ggalu#
e Qe AP s i




Lol 17 17 Jug g

By R

et Lb;_ﬁ:r‘f;bim,‘”” -fi..-" r_,.': _!IL.Pr-' |JE_L_,|:|  Beverage [?'l‘"d“l.-h}ull{l—f.lf
..l.-"“'i.._.l,'._.'.-l_,L.;_!' "-"'!"“'l_.-.ﬁ.ll.-..,"_.- ';":..Ls‘ ¥ “__,r’dl_.._rjl. LM_;_I;‘kaTUEJJ'LJJLL,.‘UH
--'I..'_l_‘:"-g-ul:-;—hf’_i, '5"'? "*'aa’ﬁ.,;:_,lrxfa...-ﬂa_q_.'. ln_.-’._.-li"h'/ﬁ.rrbt‘lr_fﬂ,ﬂ

Industrial Products  ~3,5” -b
i “_J,.:g..,l.-'u ilefﬁlfpbhh;fiﬂf

Jj:,.- .r.._&h}',:.jhl:l;. 14 o 5 L..I'JLE {Aspergilfus) L,"'F' 2 | (Formicacid) id'f-.-f;-r}

»‘_‘—-Eﬁl.-lh‘:"l.-‘:l.f.ff

..:.:;"Jj‘._f:.-' :.-:'_L'ﬂh.!h:"r..:aﬂ.r': sy | (Sacchromyces) xf‘h.‘g (Ethanol) J#51

et nl

-U’E"E'r_éubic_;mu"r?lgﬂigﬁ;ﬂf (Sacchromyces) pobet {Gi:.rﬂcrul'!drfr
St By e b 2 L il

{l..{'ﬂullr':‘%f':. i .-"Tg, ettt

et e b (Racillus) U= | (Acrylic acid) L2100




el 17 7 . QWA
Fermenter & 1maa

& LR A ST 2 2 device) ST f
2O LSS L o prnSe b)) ydfi{mimum}f‘é ]
e dede v putisen R i

. Batch Fermentation AL o
pHAg Ao £ u’"r"f.a:‘ud,:- ﬁﬂﬁfu’aﬁ’J St e Db/ B L A Jun
- Tl (sterilize) ik = s '-:-r Wit ﬁrﬁ;LgL:gLJLJLJiE &i.:-r,sl._,:r;. el el
Oy T P ahﬂtad;u’&?ﬁ- (1 ?3&1‘& Ele Ufiuﬂ,ﬁ'};.fdﬁ il J'u{b{uﬁlb F:.I‘f: ir's-;x-i"-:‘l.
SuB AL A e bl e e tol /Dl e T Bk f A L
e va{r:':"f-éih‘:' E

cfe SSE I P

S
]

" h |

,ﬂ*‘hu.Lu;fg'-‘"'M;;ﬁ. :173;P'ﬁ -

Continuous Fermentation e d g
bl e bl l!ﬂulryéa:,.wg,i': FEELLJEIMJLHJ‘
AT AL S ss B, L A0 Ery

(74t

o i 5 1)

LT stk i




| k ) (—?—JL*T'E
b Ir’,i"_
D
LA
AL

J.F."f-}i"r.:_-':fl;.'!:ﬁp.juwﬂ Z]".".tl.,_..ﬂ ]

Advantages of nsing Fermenters Lid S s )
AT O I g ; - T -
WL R e i b s el L R A L P L et L e & (AL

# - - e
=

o s . : oA - ai W el - e dl
._.-'!;"'!,-i-,;‘.'!'rr[-[-'tg:l_‘n\-."lh inhibitors)s A7 /- m T-..:.;IJ.' I_":'L,I"_f"ij P{J..E-'..,_____T.q__._',_,lfl-l'!,.-':'
__-' " .l: % ll F = I__ -

= e o L QU e

--"".I = -. L] [ - -' ;I."'l'.- k -3 a m r, : it
._'r""l.:’u.-lf L ,-Ej‘.‘"h’:u.-.ﬂ'w;jk ;-;'!..-,‘-"'G'?f;l_ _."l_.-'l:_,_:lr.'h"'l.lr B !{.-I:"‘J-.!..-"I:__-:‘:I Ltz i REALL)

- e . w58 ) 3 <
el i Sl i -_.ﬂ',-ﬁ",".__{.-'.a.b'._.f.-hé._:;ﬂ{ Uanaliletl £ Bttt | ol b

- P

i b e F

| 5,
_szfawE-JUfEWWLT -
-L{IWLJF:ILL/EJ uﬁlfi'_{pm .

I =I|!I|l'l|||il“i'f
| [

Rl s 2 b Bt 17 50 EEE



SAelE | 17 175 Juf iy
Genetic Engineering £ H..-.l..@-" ﬁ

P e R S  DNA fﬁfmcﬁnw.dft-?nmwﬁmgj g
FLLAE b6 DNA SR s itor f nll o #1970 16 Tk P i b S
:-‘I.:i:r‘&g; (e Mlsle e Lﬁfim,u'ﬁ!._i ;P L.l:,rl.ﬁ'lfﬁ;; d' Yl ﬁiﬂﬂhﬁ.ﬂ.ﬂfﬂ
Setestid S DNAL Lo L Finnefl 26 Ll i n B Lt e e S #
- br Rt P FUAIS DNAA S L it 25 (o Prdedl i vt

Objectives of Genetic Engineering ol L Gr 1734
~u il 6 G
ibios L Lt L (gene therapy)J At Bl o
S 2L g wRNAS
G LM SR ELTR e g b I Lot iz
Sedrilte et cddun o
Gt B s Lol o
Basic Steps in Genetic Engineering Vi il L0 G 1732
i B e CFLWUMLE S e\ b m s Bitandi
Isolation of the Gene of Interest (3 ol Ax
25tte LDNAML Aol vl g b/ttt S bt Al (donor) vt o o 2 o bt
(restriction endonucleases)s %8s 2h” s Ll Jo#z fod £ 2 sl £
-
Insertion of Gene into & Vector Wbt Tt 2
u—*L,z'EacqﬂJi:ang‘l-,LrlrLffB:Tf}f:f-ﬂ-iLff Juku'wilffiuﬁéﬂ-‘:éwf
L 27\ L DNAF AL (e (o Lhmmiuplmge}ég AEGUDNA L prrs S




LAEEEL 17 176 AT

; P
e

; P— ST
)L ey
ursr‘;d,:-gg;ﬁ‘/&‘ e AT

(DNA 255

S DNAzs &

UL i

e

&
.|;,|"':,H__E...'

e e £ o 17 0 BEE
..r.'gfﬁl’.?,; http:lfwwwiyoutube.com/watch ?v=x2|UMG2E-ic e’ l-ecs

Jh“l/'ji:.-‘:l.—’_iu"._. i ﬁ{ligﬂs:};gﬂ.u[j-‘fl AP Lt’#[mﬂm]m}ﬂ&iﬁ'_ﬁi
(recombinant DNA) DN mg:fp.; IGEEL e 2 AL NADNA el
-
--qu 4



)

>reEg) § o IR |
Transfer of recombinant DNA into host organism  E/UFLE2b il sed DNAw#EE 3
M b o st Bl sl g LA e bllad] Proted £ DNAcE LG
~&-Feer{Genetically Modified Organism: GMO)
Growth of the GMO (3122 (GMOLS 474 Gl 4
il e (eulture medium?[ié'*/{ bl GMO A Pl B e sl ,_gé_,
-
Expression of the Gene of Interest LKAl AL
e bl f A e e e b UL L GMO
Achievements of Genetic Engineering ULL}LPEJ;'.! I 1733
e L £
PO JEL L St it s G S e NI 26
L6 PLAL E 8 rd el 2 ot i(disbetics) 2 2L
pdl b
sy A Wismpdi e FRE Gl A S0 A 2E(E cotSILILE 1977 o
ELnc bl pndisd L) B0 s
HE ootV (thymosin ¥ Bussh 23 ph TR i b T o
- EE;S-:r.EJ*..E.:.;:,,E
,':'__UCE,,L;,;Jﬁr*I.-.I’ Rl !EJ'I._;Z_L:;}': {beta-endorphin) ul":.uitl&-'_ st AL 23 ,J&‘;iu& .
i K (pain kiﬂer}ﬁ;:..{l gt
LIl R g Koy I3 (foot and mouth disease) o 0 d iR B .
N &Lﬂu"'r-:;%fﬂeﬂﬁfam Sl # L0 e e

ad



ey 1T e w L
19807 L?.LC Pl Wl u:?;ﬁ g (anti-virus ) EEUTH ;,{:'{interfemmjzhjﬁ !
eosdrerditr i Futt izt gt
LWL el R VUOE (urokinase) =Ky 4 Ikl 2 HnA r.a-:'.'_.,l_'..i_-'"..-r' # .
-.;Ll.'ﬂdh‘:"iﬁ_‘l_i
= [haemuphllla}ﬂtijr:fﬂiugthiﬁn.;;',;lﬁf.:,ﬂuf._jff Rapv Ll .
73 g;;fa-.-_.-.f
nli!halaﬁ.&emimﬁg Budeduddhi slacmsd i'u“'ﬁl_.ig.rif..g & Al ..f}.."v}h.l'{«::’ .
;_Fl'.ﬂﬁ’f._.:athi; :;5_ ._.Lf.},;_,; i.r:._,' Ir:‘!.;_ff:_:l-aiiw-:': [sdck!a-{*e]lnnaemia'ryﬂfld"uif
gEeL
J.,_,.l.-.ll.u'-.;'-‘.,_..ln.;'.:f,'-h._r! E;r#ﬁ_tljuﬁ:}’t!:-f'u'.c&-!.ﬁﬂ ,EE_&;;*J;'#__‘LJ;'-?,'M .
_,_.LL.JH "L*;""
o M b
=huidnl i3 2

I Al
e wrlgis A e a Ltz 17,7 E88

Single-Cell Protein  ¢fa,F-J& 2
e cice vt SR iR sy i 6l e i
|t S| =PI S e N Ll by
= | b S AP AL D adity
L AL L2 Sph, oS

< T e =l Mifarmandons )



I

S SR |
Lrem A L A\ PG s b a LIS AL F B0 B e B
u,ﬂ':!{HFIE:-‘:_J:: u:__,.‘-*f*': i'.-,—FL_‘,..;-' F._)'PL-,-;, :f.a-'l".z:l.fg!p‘frg Ml o ﬁg‘:.i{;*j-’: I'.-..rFL_.:,-f:
- fif{minif&nmi;’u’}{nmel pmlein};,'ff{,;,'; Efiisas”

.aiﬁ'.l,.}li:e!i'.'y);f;} TR u?:i{_.l?lfﬁ'.li-‘f. :j;,r..f’lu;:'ﬂ_lf.r:..pf._'}{:lgl;m’.&f 8
AL S (Lunfe Py s N Bl s L uns SRl i relor?) it
Lt AL A e B0 L WU IR L Lty F o d L
&lJf:.-iih'i'-i_iscliinshL1w b+ _,I; _a-'i:'.-{ L (Muasssichusetts Instititue of Technology ) G868 T
i 8 AU Sl Uiy S JBE AR IS L
_dniz¥

ol obey B | @ ry Ay s E e S L u."'f:a; s
mad Sdp SN A e 5 |"'-’r':E, 50 S Wl oo e nitate LB 2| e S
it IS W ,_-,.;Eﬂ—'-L"-fo‘E-'f'gr:'g'{. Lt Tﬁ{-;uﬁ:{:f!iﬂpﬂ u,_;:f b
kit 1015 = s TS e (soybeansiisl it o St Lt S K03 (i B)
Figdadedi iy Jr LI et 2055 b e G8
chPibis bl vred Zp iR LG Sy B s F i
2ttt e el Sl S Soe St A i
_..1-__33!';':- fe = lffr‘gf..-ggrgﬁ,; ] -:,_.Eg"-.f;. s r Bl mnriii Y IS e u.rl-fx.":pf




.}!;‘:{1 a‘

; Multiple Choice ~Fud N

m,l;@.{_.hi_.ﬂdﬁr._iﬁ.,rmufi!;m_,thr’mgf#ﬂm.;.mu A
k- U (L) PO 21N S ()

,_ri’:;{]-hl,; (1) [.!'B_.c'ﬂ- J# (@)
UL&‘J-E"E;C’G'E:.EJ}*’ (i) mﬁu;t&;j,;éiﬂ.ﬂ ()
tf.;-wﬁifmuﬂuyl;p&qwﬂ‘r (1) 'L;’:E.’;gtﬁ;ﬁ{ﬂmriﬁ (&)
te b (S EN b Lisuie Ll

g () :

R

b/ B kbl sed DNA ALY () PASYINCSSCN
il At () ISt

Short Questions = i # W

eV s Al e L BB, A
LU e L S e S ke

e blh e Lnte Josl oL (GMOYSLB L gt Fla 20
Understanding the Concepts St M

el e f el A AL AR,



181 Juy LA
Sl A L A b e R 2
LA A e oL s g e
tet/eliige ol A B R Al

L e S S

‘The Terms to Know S 4
e Hie e SN D G .

Ll o u”ut-‘:’f—”"#'el . Fife q!!-::"u .r.-&,fr e
Bl Adl ey bk DNA

Activities LJI:'-'f-' N
LS E LM aat PEIELT
-QW&:JFJﬁwutﬂ‘?mu

Science, Technology and Society  FlrnldseBi

Jesit g linr s o Bt L b die s ARl

g A8 T rissmes) I BN Pon i P E AR B L e

e sl L P L W o S L e
B D0 4t ol L imsect resistant)ile =) 2 (virus resistany Gl LUl sl
LAt L Mo app

X'hi-l

2 o o =

Om-line Learning {’-g.;.Fig.rT

www sciencedaily com/mewsiplants_snimals/hiotechnology/
httpe/ferww. youtube comdwatch Pv=x2jLUIMG2E-ic
ww.ﬁmmﬂh&ﬁl&ghﬁmﬁmus.ﬁhmhmﬁnﬁ:ﬁug.;ﬁhﬂ
www.nch.goy.pki

SR




