SWAMI RAMANAND TEERTH MARATHWADA UNIVERSITY,

Semester Pattern Curriculum Under CBCS For
Faculty of Science & Technology, Under Graduate (UG) Programmi

——— CLASS: BSc. THIRD YEAR, SUBJECT: BOTANY

| SEMESTER-V
DESCIPLINE SPECIFIC COURSE IN BOTANY-DSCB (A Theory Cours¢
DSCB-I: Cell and Molecular Biology (Theory Paper-XII)

DESCIPLINE ELECTIVE COURSE IN BOTANY-DECB (A Theory Courst
DECB-I: Plant Pathology-I (Theory Paper-XIII)
- OR
DECB-I: Systematic Botany-I (Theory Paper-XIII)

OR
DECB-I: Herbal Technology-I (Theory Paper-XIII)

Credits: 02 (Maximum

SEMESTER-V

DSCB-I: CELL AND MOLECULAR BIOLOGY .

(Theory Paper-XII)
Learning Objectives:

I. To know about the ultra structure of a cell, cell wall, cell membrane, ce.
chromosomes, cell cycle and cell division.

.
2. To study in detail the structure of DNA and RNA, protein synthesis, gene stru
mutation and related diseases.
3. To acquire knowledge of cell and molecular biology
Learning Outcomes:
I. The students will be able to understand ultra structure of a cell, cell wall, cell men
cell organells and chromosomes, cell cycle and cell division. !
2. The students will be able to understand in detail the structure of DNA and RNA.
synthesis, gene structure, gene mutation and related diseases.
3. Students will acquire knowledge of cell and molecular biology

UNIT-I: CELL BIOLOGY-I (11 Periods) 1
1. Cell: the unit of life, ultra structure of Prokaryotic and eukaryotic cells, 2. Ultra strfi
and functions of cell wall and cell membranes (Fluid Mosaic Model), 3. Ultra Struct
functions of cell organelles: Golgi apparatus, Endoplasmic reticulum, Ribos
Lysosomes, Peroxisomes, Glyoxisomes and Nucleus.

UNIT-1I: CELL BIOLOGY-II (12 Periods)

I. Chromosome: Morphology, structure and function of typical chromosome and Karyo
and Idiogram, 2. Structure and significance of giant Chromosomes: Polytene chromo

and Lampbrush chromosome, 3. Cell cycle: GO - G1 - S - G2 phase, Cell division: Proc
and significance of Mitosis and Meiosis.

UNIT-III: MOLECULAR BIOLOGY-I (11 Periods)
l. Nucleic Acids- Introduction, Chemical composition, Structur
Replication of DNA Meselson and Stahl expt.), Structure, fu
synthesis: Genetic code (Nature and Properties), Transcription,

e of DNA (Watson and Crick modé,

netion and types of RNA. 2. Protei
Translation. 5
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[ SWAMI RAMANAND TEERTH MARATHWADA UNIVERSIT
g; ~ CLASS: B.Sc. THIRD YEAR, SUBJECT: BOTANY. et

% UNIT-IV: MOLECULAR BIOLOGY-II (11 Periods)
% I. Classical concept of gene (theory of Morgan), Fine structure of gene (Seymour Bepzols)
‘;f‘ Regulation of gene expression in prokaryotes (Lac Operon Model) 2. Moleculag Basis of
| Gene Mutation and related diseases: Phenylketonuria (PKU), Alkaptonuria (AKU), Albinism
" and Amniocentesis (Detection of genetic diseases).

CEeASs SaSE

Theory Paper-XII: Cell and Molecular Biology

R £l e s D0 B | i

*_(Unit Wise Distribution of Periods and maximum marks)

i Periods Maximum

- | Unit Title of the unit Distributed Marks

- { Unit-I Cell biology-1 I 20

- | Unit-11 | Cell biology-I1 12 20

. [ Unit-11__| Molecular biology-1 11 20

‘ Unit-1IV | Molecular biology-1I 11 20

‘ Total 45 80
SEMESTER-V

; DECB-I: PLANT PATHOLOGY-I

3 (Theory Paper-XIII)

Learning Objectives:
1. To know about the fundamentals of plant pathology.
2. To study in detail the process of plant disease development.
3. To acquire knowledge of different plant diseases in different plants.

Learning Outcomes:
| The students will be able to understand fundamentals of plant pathology.

2 The students will be able to understand in detail the process of plant disease development.
3. Students will acquire knowledge of different plant diseases in different plants.

UNIT-I: FUNDAMENTALS OF PLANT PATHOLOGY (11 periods)

Scope, importance, history and advancement of plant pathology, classification of plant
diseases on the basis of causal organism and symptoms, field and laboratory diagnosis-
Isolation of plant pathogens from infected plant parts, soil and air, pure culture techniques,

' Koch’s postulates for pathogenicity.

UNIT-II: PLANT DISEASE DEVELOPMENT (11 periods)

- Disease development- Mode of entry of pathogens (through stomata, wounds, root hairs and
bgds), Factors affecting disease development-Temperature, moisture, wind and soil pH
Dispersal of plant pathogens (by air, water, insects and animals), chemical weapons 01,’
pathogen: enzymes, toxins and growth regulators.

UNIT-III: PLANT DISEASES-I (12 periods)
Symptoms, causal organisms, disease cycle and control measur : A

; ) . , es of Green ea '
blight of tomato, Grain smut of Jowar, Red rot of Sug‘,ﬁ‘cane, Anecular 165%502?%;& Vi
Bacterial blight of Pomegranate, Anthracnose of mango 0 POt OLSOlE
UNIT-1V: PLANT DISEASES-II (11 periods)
Symptoms, causal organisms, disease cycle and control me i :

: ; ; asure f

Whip smut ofSugarcane, Powdery mildew of pea, Leaf spot 0; %r\ixvtht'e deits qutard,
capsci), Citrus c¥nker, Sigatoka disease of Banana, leaf blight of Rice eric (Coleiobelll



Bo;dn/y Pw’ = P Fel[ M 70 &
Uni-1: GU pblog-1 @

. [—

@&Mczfm 5 Ll
%\\“ “z;, cell. B g;é ( 08

\ $- ’ ¢ / ,

_— U Biology i3 The Elicly 2 csﬁuMJ‘m‘éj
_of The cells. ¢ %ﬁgW

SR, Cell ~theosy was posed. b ufw

Wnn@&g) T o=t Aceordind O To The Cell thez?y
: dhes gf p lante. cnd-antm el fnaw/e,,ulbl%-

\celz st sn koot e ctct indedendently . The
Wu@g,_wucﬂ, e ) W,%ﬁm
scovcdocell. There cke Some aéjeﬂ}m.( .fa_c;ej[,jézzﬁ#-—k/

_Aa_éd)Ce)zfaznwaﬁidnbgmx axe MW :
= - Wribeg ). by Cestarn ovganisdml _/éo—SSESS
_ﬁueAnZ/M (:% - Ractesed jlme__gm% Jgi%—eﬁ/—:)’
Yol e I 166S @,Am,t #MMQM%QZ——C&&*M
p/xdm/nznd a Zhin s//ao !

| Hoo K abgp}wed Mwmé%x_iwiﬂieié&

 edles e ailled these chambets i ‘CellR
T W%{Fﬂ&aé and ;Z-—zlmjzmdL/

. \

-
-

L Z,m‘j:f : nz£m Y T fo oo Aasz( um?f (’ﬁ
x#/é’llj" - / ; ‘ 5! . e
The cellt ake Am a{ e;admgmg

Thebe cre Ebe.g d Ce//,g A2

@ PW%J& cells K m Elkd}/m?*, cells .

ﬂ @?A/é'd/adﬁ?zr(‘— KP//,Q o] ( Pop — WY}’LLZ(( e AA&HUT) nur/eu

r The mkd}ua?a'f celle ceonlatn primdive n 01 L8
nu(ﬁajuz hni’;(—guf mueledr mehﬁt@.&éﬂ;ﬁ%‘

i aticloik athut nueleas membrzne 13 called ag
nilele secl . pa’_&acﬁﬁicdj_b@e_gggzn_a%_qe}_%‘

/\M}luﬁ“’ cells. -——/FJJ Zhue. Aam ﬂuC[e,u.X)
e e U il il e Lotk

hur/pug 4 Adr. nu{/auz m:?’fL nu/‘/éd,% 220C. VA NE

mdﬁg (ﬁ%wdlg;o mamma& ij—




- - — -

F) W A MDMM%/' aﬁ P/J/(Mr (p//,g_ —

- CAMA clese

Wn a:l/

P/Zokd/zé/df; e cell

m« Slza n{’ fg]/

Small //—- (0 ﬂ’)

b‘reSPmZ"cg maa/p u,b

/d)z_é (10 =100 L() J
Pnﬂ,cpmt im  plant

_@M ML

cellg & ma au,/\ O'P

R L AR

@ Nucleus

ad/,u@c:i@

P/},mnﬂ[/ we /Jdrkg

ML c/pd)}, me m/ﬁfam

Tste. (posSsecsek

ot (oS3 2 E’m}))ﬂh%\

Cl/ﬁcujdjz/ 071/u

[/

7o /u ffdny b’m?LPJnQ

Thsead —Like | m

dssb\dd}éz[ 201

Ao /ﬁvv-?tjnx ,

l f& el — cxaanelleg

Mitoch mﬂl .

m{onb/d\(ﬁ
.‘_\\‘) : CornhHleKN: = ’ =
})[ G > ) LOISLNE
7 SN 7R //n?a‘eemi'
@) E@gel/d ‘ g+l ,-A,'l)ﬁx//ﬁu%/ N '/C)'.}. - ia.w 1/ A
\ C . % k2 i i
Ve A , //‘d#p% @AS@V% ]bj% ‘ . P IAE 4%




; 5 % [ g a8y " :
|12 IWM Nucleold, -{r ;lrl'lu))’u“*;? Caps ule
& \ﬁl \ N\ o Tﬁ/ ({1 1'4, k'\ /,,——-—)-Cd[;waﬁ

ﬁ o’% Y LCA

- .Do-'a-..---..
S s Sy "84

AKY SRR T RAS, ,\\g\ mem ,’-3_4 Z
Rt OSOTTIEe
ot Serc e By Stovage,
‘\\ '/ ‘vqwqr~—war—ﬁ=§-::1:3:3'522ﬁﬁlv5ﬂ K égftﬁﬂu125
\fi 1 -7-, 1 t 'T"'--" 5 HM 2

t

] \/“‘\/-\
ﬂaz%da\fm — \_\\
4:”5 ///fbd,ejﬁru{‘ﬁdz,e of ol édci’p»mr/ C,e/ﬂ

///z%dxf'}upf})‘uz of o Aﬂfmﬂ cell ,&/ng 77; A

;J?:D?Ufflhpsz a1 g

13 Flagella” 2— Thete ase o elsndated z%xedd’ like.

AC}IJbP,Q w[uf/ lw/b LN /ﬂotmlnfm FThe bacterial i
'rfjdffpﬂﬂm 2 'zno(aZe l,cb Of bYD’te,Uh 49¢ »’ﬂ[dd?ﬂum;

~m ‘):L (L Jm»?ﬂaﬁ&[ sé"?fn:y) d, .Ad.xa/ draww,/p_ called as

ok AZPAWM/M L8
A\ Pl[{ /F[mﬂmap\ Theie cxe. me weﬂ;,ﬂuocé ey

77’16(1 a5 e mc{/yu/ t/n ﬂumAP/S“ 7’/’»&/ N0, uﬁ df

b’fn‘fﬂyx b/ n. Pib [19/13 ,(m aﬂzmkmeni‘% éa(cfe)upc

@&JCdbSu/g fan émwe édc’:&%,za cel(- 20cll 43

AM,@LHM by x ddaﬁmcmz ’:'--:_-P’ clled d,Q:
azﬁm/u/p oﬂf,ug bolu&g@ﬁd}ur[p of d[ura(e Capsile.
b%,f#pffg the Aacfgjua %ﬁ/ﬁ/mas&ﬁwxw?ex

A.X Fdf-m/’/ {— The._ coll- wot,l’f 8 ﬁf%,en@ct L g &;gd

mctde uf) 0:[’ ﬁplﬁ@o(nﬂfwdm~r5f

fmuco/aeb?‘[c/e =70 bné}@ﬁ«—lﬁd&_%_
_Ahﬁﬁééi_g,ﬁia&g_mzne (NAGA) & N-

dcu[(/\J#}Myﬂ) /07)’)@([ 1"U y= Al VI cwkgrm The. f/m{C/"
gives Shape %, the £acfe2.uz cell, # i




: (7
e T 2 teul '

8D pasra membbame = The bactesial prilipliat Gy |
éouno(é /671 A ’ﬁwn b/djm

ammﬁéam_ﬁtw

__/&ﬂbz&dfm‘) ; : '
JT JX b
£ tMeLosmmes X it Cocdendemnd of ke
b[A&UwL membeame. . ; A

mitiles alt voplted
4 Se,b‘fum —fg@mﬁgn g

/
ﬁ_g cell—digigton .
13 ,sz{osmmp,g ;

— R:L._s;amex oo xmd[[ 2onular

/twytcz[ex phesemt jn m a/mb/mgm/ 9n ({éd(’ﬁd/uﬂ(
‘f’h& 5L AnSdYT)eA’ /& " b

The. Mb/dzm Bui-

im e L _they J&p dﬂ/]rf\,ea(j}) Phﬁ{hwmf :

&pﬁuduwg Pugosm’gex /)e,/p Jm, b/'an‘fe(n mv‘ﬁe&u 77/) C]j

&) 21 AJE FHanules L= KeLeR pe el —, (e sl ‘

i ":IU den wleog cal (e L é’?do‘ioc -,

77§P)>,é o/}rp 3 "LC/,':’{’,.. o:. ’%&ejz,(/@/ *1-0—0‘&{7 sl
-—modze/u@L/,x wz

Vo[ulf(n,

"/.,/ 0 24

3 /\/LL([P/)J ﬁn Add’@’uac *wa deme?’"f, matfé/&d/

End<he o2 o clacalin Bils aty wido s B
mslecide. - QJ‘ dap mv‘ MVQ

Nuclead mnembstome & i
BB called muc[eeun/

S ug abtached -+, blccg/ma
€/m4§%/am -
10) P/de/// e M'oméL sbeapx

éaﬂwwz A_eu&\.
ol o@NA rno L /
\e&meﬁa&jgmiﬂ/ D’M‘dﬂrp b)"/ﬂ"mnx L&r/ u«}méd’f— ﬁle
Mgmm of o-{he/z/ oiin Tl s szamp b/axmw&
, dali




d
ﬁ
/

(

' S\
-.-v[
<
= -
;
-y y

- — e — \ A -
L o . ;_' l)\.,\)". \ N 14 \ S 2\2 *E WD W A e S S
5
< 1
N 'S o \ \ . \ "y 1" - D\AGNCE ) (™Y
Y \“.n' “1-\’ [\‘ Ly :“ '\I ‘. — fas ‘\~ 3y Y22 ) . - X -
)

N A

< \.\\(\D\“"\\\uj \w\\“l" YT 2910 R ‘ . . » w

o O IY L

j= : LM m-/n ja Cd/-mal/ 4,4 nAsenf Am dmmd/’ Ce/[ﬁ




T e i o R U

"l

gés,z‘:g/ L | —  Lhithin “The. pi@aqa menksame, mi&
.%f/;m Z‘)M cm&,&l? ¢f j‘él@w% dﬁumﬂ T
| —

M[o/‘tg /;e;&cu&l/m '—-sz,sdne‘f’@s,k qf
Cd)E /S W—gﬂa@ & V&uc/eX s?i\m/ﬁpfﬂrn

—boun
%g&xzm { tacke /%xéogo
-med while %o _éna oA
Aibosomes ‘a‘z"acﬁeaﬂ.:tzmw gL 4 baon. |
gives mechanical suppnt . the cell . TE Wm
_preluns, Lipicls , enzymes, ele. To vasioud fafﬁff,% cell .|

Tt alse .Syn‘me,uéex Liprele, dhinlegtorols ol im =i
by Balyi Goplex -~ T#- consisth. «g’j ck () U/#ﬂm

“ i Xars called costesnae and. vesicles. The funcliom
go[gfz ngn}b/fy A,Z’LS&M MWM
bx

pasmd mem afruzA

-~ %MMW Bt h/dﬂjz A2 ca[d’/
_M_JLQ&LJ— e oo

e) MOAMAX ‘— Thege dhe wara[ o5 Mé%uidéz;-

—
 —Shaped anembrane- L ginalled
. ,_4
—‘4& called af Acuceole ’f«% mm%.ﬂm%% Z&ﬁ ;
,C‘_{,L_mM a ;./.' 2. hollo q__. — Ailleod-g15 uclus g
SAUex=—gluctie

#éf?uﬂm_wuﬁzzﬁ_#ﬁm&&ﬁm&mﬁx o . 5

(e) ﬁmgg « — Khosomes dve \&mdlé sb/\e/&cd %JI»—;

*M‘@%ﬁ”@ﬂ%ﬂ@é@—%ﬁw@i

,b/u?fal/nj /Qzénscrmeﬁ Ml‘e %Wn%ynm lanfQ




P Mifschendria -~ ~Mitochondlsia ke Jakge. rod - Like

i d sbuclures . 7&%/ m.évuna(qfw membsoner. The oulen
membrane 18 Sanooth , while ,LY)J’)M/W rrwtrl'y ﬁn@—f
—Aike mgzwm calted_exislae . Milochomobiio Wm »

o Wd{ic/n 7/!6&1 are called Mf/\ﬂe ?ﬂ ~+the cell .

(g) Placlids —-P/ds‘fréz_m]»umf(/m /Ajﬂr\t ceé’lz Theto ake
lﬂ&ge fgmaétéetoée’é‘(e,u o5 coloted . The colotlezs
 lastiils are called Lewcoplastids & colored plaslids are
called chsomaplastols . e deucoplastids /devcaplasle hawe
qumé&on & slove sldrek. (am/&p/a&) o/

> M(J/Aoﬂaxﬂ) The hawre vk

%‘W&

d) MzowZzIéu!u 2~ Thede are dﬁa@um swohiclstsco
 Lmall mﬂfecmzfa_fm ‘asters on ﬁémjzwizg,&ll clMSz

r JWM wnile o cilia 4 ﬂqgg/ﬂg_,_

— T
[@) Nac/wz ) —
The nucleus is o (mﬁalé&,[&mw@cdfi

, ﬂé’m T comlrols all adiles ggé:zﬁam& (&I e &
< mggﬁ%ﬁlmg_’mmeﬁmﬁf

(O_A[LLLWQML + ~The nucleus is bound by o

: MleJWn«chmé_ + 3t has émdméé&q

g‘éd;&em %AWDMM%&W g

,___/_Z_(AOSQWM; hyoteml & alle TThiead : < Yale L
‘ ‘JW' called CA/»afmo_wmeg 'mey dp/,gd/; # du’zmg/




%Cﬁwﬁm@ orewn dX ﬂdru,(l&f Cdleo[C/?%maj;njmnu[ed
TThe. chiomalin ganwes ot chreormoiomes conlain &NM,,
__QLL)MM/ ~The. ngdeafW_&_sM%
W '\ nuoleeluns. 75618 wodde up. Ffokibosome
L RNA Lpteins , The nuclealus slares. s RaA=moleecle
‘.»ﬁgtrﬂlmmi.éy JNJQ— gmwww

/ab_ns_amk

Uh‘msfvr Ll re.iER,gL_q\m)ng Sk ‘Oxere DAAV L ANEN AP

- Rl TP A0 35 .‘ C ‘f&%Me ¥
?-':‘)f\‘-" 8",’“1;‘{31&2; bf LA STy & 4 \ )
Pl o

M AV )_J;'\\I\_ s ?:I‘d \;\MWFM& A\o;f EM&
M_P(MWQ/W —

) "‘v
. @ L At AWM s AT 4 R ri“.fx.."r 48 \'» «\)\ A a7

J 3 o £ ,,;,\ 8 /.
R Ry Q -t ot L "5 g Vb ! ’ e | 5% BYC
"\ Nt plld Sinee @V CLL el o, el ,\L O ) o) D

\ - . £ \ {/

\ » o . S ’ W o R / g w5 / [/
- e . o 3 { . N ‘ . " o ~— G Y,
N DIl ds b ules ANAANECLIACKL ) ol LA ir L2 c XN COULS 2L A

) - \ B
S A T lledieads ¥ 1y, e oo SAT ’\\ ‘\\ \\\T\L\ b
L N > ) v (A N & .2 \“" /‘, W7, ' \‘ o
WAAhY ® ahla S (AZRAN AL LAAL A 5.0k 2 85 (5. AP % h = i
AN 20 o8/ Q. amo \\ 9. /.'4 : -
_ (e A A€ ‘\ he Le. c ,mu A AN QYN CNCA”" AT,

C‘:'lv) 7+4r?1hu/d/), Vo ;égzu_afz’ﬁ‘l‘FR = '7/?/,2 jZUm QfBP 40
‘sgm\m-éf\; wa,[éz ﬁerﬂyaz,e, /?,uéz)Samex c{ﬂra npt Heicl d‘j
.,22*.\ The! \ 3, Sephs -

Va,m Zf 1,87%14)14’ A4 dga;osceas mte»ttul cem dc 5




3 -'v-')‘?‘l ’.’ @
S

N
Bl
b v —— — —— - - S Sma— S " -
4 ! o \\VR PR i ' 1 . \
- ~— ) ) 3 ;/ ) ) o2 ) CBN 3\’ ‘

{

CKP.:/ Zf?\ .l‘ﬂ'.

‘\'\ 3 3\ )'t) )_n\\\

’

[ )

> AR

Bs- mcu?ie L SAPM w)> ngPA .' -

‘W‘t——‘z‘;’ T /uﬁb/dgmrn maﬂ/o’('.» Y4 '
_Q_@_Ezcﬁaﬂﬂé_é_':ﬁ mr/paz/e.? "‘7’/)9 ompﬁdméé\efmn/eru[a

et e R




\1/\:\"4-\\!3 ')3 \\\ A ) - -

\1‘)3 !

g0 T s DD

/»\1\

\Jﬂmﬁifu}/g mékm\ ;
6% .zfzz(k one gz d{4’d\/€ Z‘ﬁa %
.géflh‘é/ {'/1)9,4/0/[ due 15 b)[mpﬁ :Xﬁm

)

m;.” wld’aﬁu arng. aLSSoQ(dJ”-ac/ wﬂ% *lhasbo,wbﬁg_%;m___
cistesnoe. ) : . :

(c) Tubrles




\

Q7 2a /A4 : , 7
() = .
c«mfm ok st :fi md// w,suc/m ml/paﬁ_,@zmldz}éb__

which: fuse Lot b/mcdfs&mmeg wévm&m&? % To

7%% Mfrﬁl&@éj v/éllz.nﬁamé}? .

o
(i) a?};f?’) thekix of paéy,&dmfd ko
o ” VT :
;glaf,n‘}v"ﬂz!/zp um “Fheo.
.3 = 0. [ ‘ I
') it (a8 cl=xn a7 J) AN Q- lwu.{ On. S — "";f“ —
’ > , .  ht Y . > # {/ ”i g\
ornhllre. PlLAALE Odrn ./ul,-a., lantll =648 Vs .'4,: 10 CRLK “ :

Lo




‘ ,L oSoTMEs 1 —

( mnﬂ&am m_éa%g | ‘

772:9 .J&/AOSampgg 07 LT A’.fl.

—_ Aﬂ a'boj

/:/rw-u A
R ' e \ moSC 4\ / ”\ ’

O/

e - >/ v, %! ~NND (A (A . "ll' Py A A
. \\ aY V24
[uso,;ofne,n auw olLp’ Mﬂu&s S il PROad
—=_—::f_ 9, 0 \ Al '
ﬁ & S st e IRbAPFIE: Lo '7 Of . AMS O PVIEK |\ —
& & = —d - 17 A
— TN O oy seofole

é”m% M}{"hndﬁ g
/-.‘\". { N
AP Wawwé( )

A on \)3\\3& <\\§1
Sdn

[RRAA ¢,\,‘ \"\\X 3§ r)\(\\t" \)

— : <
_': . ‘(_..' "‘:. - ) \
RN T i 4 SOaw 2A e S e k\rrf'”\’\

S Wnte -NSS  Fan\l ()

7 s : 0
;Z QYR 0SS otxl PNENLC AN O Lt LU — SholPea
’ / . 1 \'. 5 b
[hedt iz o L\ A A eL LoD 2\ — O.K i, Theél a %
Sy — —
° Y 4 3 [ 0 {/ - " ”, , % [/
o222 N4 ! '’ S) AL = AP CA N ENIE . Nl AL L ©
)
N LA DCL .,’ AL KL A2 amiillP¥ A/ 0. hYA e DAUY N CLNEL
I L
Nois S el VRO 7 ey
sra-lm” el aLns Dol A it eemnml Jiyppe

A2 oak "M,@rn J/‘YLT MC[&&M@J
(b) Lhosphatases = They dot on phosphals compaunde.
(r) %{lﬁﬁﬁf e %ﬁ# A&Zd»k 5{9'\/071 Cu/f) alo, o8fer g

,_Mjﬂagﬁﬁzmx e




__M-T;/’bm & puptsn soiltiin o .sanZe cell 7?5'4&/ dM—_
followrs.—

\dranu,lo) e 'Z’# 28 ,/Zvymei

o
. L/ -
AL LA [ ZAT TN The end opldim 2 L a4 AN AL/ZA ,
4
- ) AN g .o - - g - - 4 P Py =Y, -
£ o - 3 2 lp / \ % y 7. 4 //_ P
e 4SS . AT LY EINLPLLX AT Luddeng p AIaeA s /l/[/,' Z L ald ) a 1,-2"”‘-
= v, i ¢ J O . \ \ =
\v- Y- / & > A = = s & 5 \ < - A
SRR ) 2 L TNn i TR A4 B VO UV T, urr’/’ %/ lan S e S8 SAY ) -

:’"ﬂTm bh',dd‘ngoymv a4 /é%mea( 5

jﬁ —ﬁﬁm )&P(‘ﬂ)@@ig/ L g otoome
/f[t\ /\7&915&(0(/2 ,é—av&.i 73",/2 ~tho ﬁefﬂd,[?bd/},ﬁc[P Ve ) [n,%

/m/lmé/e ynafp/ud/ Sn. pailvzan, -mea bodios ote
/gx/mmneﬁ( %ZOxm e fp//._éaf in dmemad eolls, ‘t‘he,(/ doi:

d fz:wmulac&’af

(i ﬁuf'ZAm vmw(&L" Tt 43
LImo Ad}f ol the cell. in the mn@s,e m” d;dpf?’l@n Cell rn'd,d———

-—m’[l&? /JkPU mzlL oh H)‘Ir&ld %Mm&;m o ’%,efmu&brm Jé
motit be /ﬁfm_al_gm__auzﬁ;bAaﬂj c uapu/a&z .
174 v @)
@ Funclione of NuLotenes » —
N == = ==

~




/] \ . /)
.'4‘ LA 4:‘ X \ - 'ltll
) 4r 3
A A : [OAXLOUK > O
—W—]L‘U@W'
< q L *
4 y o
Pt '.5. "./....’/ % '.’5‘ ) - )f— A2 'l' L -
. \ 0/ - » b - \, > o0 ‘/" ~
O d P " o o4 1) ‘p ] “ y .: a ‘l. X LLL 2, (797} ﬂ i AN
o o Ao

'ﬁze Pm'%l}-mP.,Y mﬂ'&z{’p *z’z‘o’p, celét.(atf g 1 Lnddl 2.8/ Lar

o of <hehm SfeelladlLa = 4L
N
0 i
L xS need XTI

ENUHHESL N The. C 4G -y €D byame. ..(lhes&mn ,,.::. £ LS
it . it — - ——— - A N
e M ‘.'nap dies ki Th (g hem :'; AAED) T 60 55 “‘ hécomEX
OB ; ‘ 7 \
wﬁ‘ vear  W\as b \ - A P ,?~._~.\\“x\'-§\§\
T f"\'\\.‘ LY
MDSMPJ 4;00’) \é@&%\ Cé’,// AN \r_;L \\\ (s
,ﬁlamf “cpﬁ/g /—/M/M
P A 5{,* ‘4’;

mﬁ’?ﬁmﬁ

gsaime m’fb/pM ﬂ Mg@w o~—£ “sefa/x‘) dmn@«

d
Mdﬂ/.ojp,(’ fm @‘{/[f f\djkﬂzgﬂch 6&/\« ) S e _\7 - ‘) o AL ‘.

./A“Ll b/d/)ﬂﬁ - S, T2 '\’“*.‘\*v Y

P/amf collg oL a’?mp)%o///n m&é&ii’n

m/é Ans e mﬂc/ag E?ebdum, o[’ cell voatls e

, ﬁu wg A3, o choled b «n,. ar.i ‘dAm/ b/,mT

a{[&a secyele ,A?{.eémla.éﬂ a /p~@<d/m,ﬂ/p 1K
i sed i ids. hitchess plam TR bw/,,pf

7

A7
ol bym’.‘mmxe. Cm/rfamm Jlaiauc/) U o%xp/,\

g( p&ﬁpﬁ}/ A




oles presenl um la& .., (W Radalies um

M oﬁ,/a:bemal.n ﬁd% enidoplosmie %€
mwosmes wero fihst neted Jm,b/whf cells Sy

— Rebingon {B&own (Edsf3). In animal cells, Zibosom

- were finstly chserved by Palade (135S,

, I K celle, they occule . =

B 2 %/Mm/pi;ﬂ%aﬁi)we_m_% ri‘é’o :

axaqﬂcheLIahenp(cf_/aszpeﬁcuﬂcma—» -

‘ T/pe.s gf J&éo.sm:ne& :

TR sdesomes. ML%LMM&@,Q@*JQ&
coonund 809 The. 8. % unil

n

_JipﬁSve;{f CA L
TThig 42 a Sedim caffdéa Solich. hers
u@ﬁﬁzgﬁ.ﬂ M_&&M& o w@%

: Zos_faépsaraa&_a&z M_J/n,/&mé
2 Lacterial). The. oS Sbosome ceneista % lﬂ/)ﬁ&
_(58?5 ga,ém«ﬁ)ﬁ A Srmille-20S. Lubrnil

,,,,,, S‘ﬁs_«_uéasamez__m Mm_eafjﬁ o
Fid (@fé lan,ﬁe gos szmwzm w.,(j) '7776.5(-
M@%*ﬁﬂm :

e “lhe AibasameS okl obldle .spﬁetow@ m)
iy o iRt of 150 — 250 A © Yk Each

wou S ibodeme. .LSAcam s0sed - 56 Tire. WEWZZ One
aehibogemall Jsu,Lu_fmi Ya.

1% g mﬁae_@/bag @

i Jm:h&@da,&ejm@_m S — sl 48 g malles,
e Lo g ; Aomjﬁa__ldaigw~
ME- g gmﬁ.gﬂéymgi cap-like slhuilive - Y

203 oSy ————
=03 ~ 80 %
T CEY
/(c‘bosdme ﬁzéosﬁ ol U

S prekagdel  eubbgten.



>

———The 705 Aibosorme. consisix. of Luwe Sub-unill, 2

505 and 20 8. The 508 Sub-unit ls Lasdel, —

\Mﬁxle 30.8 a8ub- unid yaa ,&ma_,m_m_&w M
——— 808 Aibosone congisle %QM_ A

éia&amgLéos,JZe. 60£_§a£_um1i Lo Lar g
——while 405 sub-und ic smaller in Size.. '5"?7’%‘5? ks
3 .m&umls ot unided. w&%ead? m‘AeL MJ’L"

T ’ 2 A~ 2 ‘
v s <IN Ay 4 (88 Prl LNk AT M b,

. \ g A .
o & 74 ) o O D T AN A /A 2S <IN IN T CAE S VL

» . ()
lllll I DIDIELNL = () S @ ,‘l/‘ NLA s 32-3

-w
Mm n 5051ﬁ OS s - TR £o § ﬂz)ﬂsasamo

Cenladens Eb b’fD‘bE,&ng —> 30 in 405’ 2uh-umidt &

50 A}&o_feﬂrw U Kn QAgéﬁ aSng’u/rqu

»ru&atonfad;u eéoﬂgﬂztoﬂ 7@%34%%@&




i . @
-
7 |

:&@W@ ;%’ﬂ /E@S DAL e T e o

ot

@ Dostein- aythanin = Rikosmes play impertant
— Sele in Lein-Bipr heoin. Tovo O more %ibOSOmeEXL
— The #Bosome Lbhingg iaga‘ke)vw_.&?fm,,f

. in i —Synlbheoid

,,,,, /Mmm~a.éﬁw#_em : =L
—Tthe ”Wﬁmﬁ[f_&%ﬁ@_mu& protecte
- _&Q%m,ag .
208 /168 2R\ s R
21 proteins ) iy B0 protems )

/x . T 2\

[ 233, 55 ages\ foarmmes,
{ : | 605 S E

s 22; 24, P bt ) ;
,_A_#r : =\ _ / \ T




.NMC/W ok wed _,;;;__,. ,

7_:;_—/;;2 nu.cfeux ﬁ#ﬁa hea,w %M ﬁz‘%

-l the aclivities of the cell. It 42 alSo.
e cell The n WW«@LK&MW

(123,

— Lo s oTha nuc[aa& L8 &:ﬁgéﬁuc
() TR Nm[edﬂ,<m€egrn /3t gug Muc
i), /\[ac[eoﬁ/d..?m a(m.a( (1\/) C[\Maﬂdfwﬁ

% N p/M?ﬁ& séacg_w ‘
& Annek.me _cd.ﬂi&a(fbei&nucm ‘Adc,e.
@J@Mﬁm@a Mmmmﬁnuf_ ot
o g endaf&/aLXmLc 'beﬂcg_[mn,_&fgL Koam)ﬁ/epc, oTe . The ‘Anne/ﬁ/
 membiome Bematng associated ith
g Ak The nucleas membdames ore ,mj- il s
g A Somne Alz%w bove.g Q:fZE’Z‘
- nueleas poves . flrounol the o mozﬁjf:jzgg‘
wév‘/ﬁnuc[eQWm&mg‘Vyn&? v ao'rT,?flnu_(,&/Me‘g




,@>

; nuc/ed/s,/bm'eﬁ mal Be Cerculars os acﬁgon&t[ n S%Zﬁl
‘ n.cZoOngﬁ’ nucleas . M4 — 7he nueleay envelope

A/uclea[ws o ,ﬁ__“w_%,__ﬁ TN B
jﬁg,nu,c[eux conlatng a shhesical k¥
M/z_a M@Lngcmgw@tw
,éy Enl?md (#81) .

nuc[ealux_cmé—w consisle of 4

S r %_Mmﬁ
s —W 4 fehsile .

L ) M_‘_&M_Zﬁw—ﬂ oL
A ,m'i@m’A/afé Lo% RNA &hﬂk&gu -

(o> Fiprs. FM i
W f ybﬁewwm,e of Mdmm/&e

rJ; G'Zamu/px *-—« The ﬂdnuffj conlain bz—m‘mn 46 RAMNA

un 2:) palio 7ﬁe,0¢94mx,é&f dto b&f/jj}z‘s_ﬁﬁ__%-__—;
Sibhnsomes . :

Founclions oF ﬂ/h(f‘/ﬁﬁ.///.g; i

>

— N e A

) ,Q/\/ﬁ buc/u/fm ©—The o bbdus isthe mast dr)%}\g{
)&ff, ok K/\/f} Weg/x I bme(u&ez F0-90 /. of cellulots
Dall T TTEIE 64 P Nl v

%ﬁmnﬁm S ﬁA&JZQ g Geanules ,_@ZAQS_HD_LEA__'

(PNA) CRNA) 25 s ) CRNA)

_(ﬂ)w ~ Ribosomel bvﬂﬁfaé’n,g 22, 750

U )@_}M’/ A/r/r/sz/uA’ A//uzx .MnAm//a-( |

M._@L/&ﬁasma Wﬁnﬁ becoure sz&e |

Mﬂ@wqu :

"f-—

71; Sbaoe Aeﬁ,re&n nucleas ()an/mﬁe dm.a/




————




NSO =0 —

s I "‘.' A/
GURUKUL [Page No. @

- CQ,Z/ M)a/( L

In bZan'f’) a cell g déh}d?lx J,qu);}mma@o&
Jndx, cel! wa// TAeg J.aaZE)uz, 4/147‘/)’)([)5 wishes aszf'
cell a&:mvu A/Y\.Lmd,é (P/[ _Z:n mo ¢7“dl ‘b /’J]M (f/&

2 cel /nt’ earcells /u-

cell wd(l\,{x made up o

andd armhoun/g af ,/)E/f/’ nw,cc/ I ’ﬂung/ cell

wall 42 mda/@_ ub a{’ f/u,f(/y\, In kaaﬁ%m Zhe

4
cell wd_[[ ’ :.u' phpleen, — Lif l/ O S A2 "‘
comn h /PM,Q
XZ%LCZ&A@ O‘/ —~ell wall | —
— = el
e ”3 primary wall
J middle lamella
- three. layered X
secondary wall

tertiary wall

Fig. 2-1. A few cells showing gross structure of cell
wall (redrawn from Frey-Wyssling and Muhlethaler :

Ultrastriuctural Plant Cyto lagy)

—mp ce,// u)d/[l 10 Fﬁmh.éé’»( JM naﬁz/zp o(mr% JX

5% e /dup;;x —
wall. : — The -.erst ’éﬁm«pﬁf Layre . 48

calle M,L’n’ld}z,(_l——:;;// :E-/-/.Q nm/;o},mgt Thin [a#e}z,
s 9 e,bzoé’}uma/ﬂ cells w/ /pd,ﬂ

& Spmaitlls [ms.gpu 27909 4@ cufin 104X28 ml&r/

Mmmg%gwd/[ mbe/bmpagje |
/3 &f’mwﬂ sl M ZJH%'M\, The Aﬂumd}u// u)d// J

—Mp/sp i2 seconddsy vwiall. T4 //g Theck amm/ 'm_&a

g
u_b 0.[ =z ﬂdup/uz /54 Sp and <’7_L seamdad iy vonll A

12 ammbosea/ of Cambd_c,f/u dM_.mdPr/ iAol 1./(;/1/1 !
12 S U "_

fp,[/u//).S‘P d’nﬂ/ jldm_m_dm_%#pm

L3 7'?% it St l ool ;%nd w
Jd
c\’/-;éamd'fﬁg/g CA%MJ/ 7

//0 7?)7]74%(, o,ad/[ x> 8enedﬂ%‘




RN . = ——ma o s " —3 ‘
; [GURUKUL [Page N@
(oste ! 15

e

" / 4
Adl 1/1 0, LAME //4 .~ [he ALK ;l L LAY LXK
J - l
Ao ehadlly 72 emaim emenled pORINC ) Ly om
O ‘ : y - 19 [ /
JJ $ cell ./l.' Al KX O 2 &5 INAAALLC . X e V1A
| oeps’ gy .
' \ - 4

matrn
fibrils

microfibril

‘ .
’ ,E TR

Fig. 2-4. A part of matrix oftell
wall, showing fibrillar network,

Schematic diagram of a generalized
plant cell wall.

[ndes eleclson. mff/%,nsrabp ~the cell 1oall
Lhoe T ynoim Jp{)ﬁf{ — pé}ﬁ,{/f and maj?/w(
The {7/4&1/« (5 mzr}mﬁé&(/;') pmél,&f Of collulole
a/naébd)zﬂﬁj of 0%1@4 ﬁ'wo{}ue ,(j,;,-/* betn 2
10 nm mlaﬂ é Lt 8 1 77 ’ﬂumZ /.’me =/0A :io®mm

L)

ﬁ@(ﬂfl:(/‘@ d/n’lmAMt 001 0.8 £ ./- b5 /' /4 X A
wisiel . T cell b/d]'fo ff/M,ege m/[’ﬁ/n’ﬁ&//x

olke mkémf MI/P = ' ollon —;:f-_'—:';?" ol LR
45/ Vd/ujasg, 7. //n«vﬂpmf‘ Al e o’z,tp/ﬁ'/"ﬁ

N

A
gé?‘z’uo,ze 4rb3e dm. coll roall wzﬁ— &pibejf s

—7%9 AUX1S Qg#p cell Vabeer 7[&?9 mau/ ‘,, itsallel
I 7ho c,p,// axie, obligue b%bena&m,/d};/ ey
sy e /%Mafmé i b tod :

fjf;'mu 9/26 cell roeall : S

—

i) The mnaen Ju/nrjfoofn oL cell twall 28 —/ﬁaj- ,{f

pheides Qﬂef/f/m/rgﬁ Sié},p/nm Z5 “/7‘

7
/Zﬁ[m%d'l/ otele Like o ‘.skp,[pj"az) #dmﬁfl.ros k

4

- .

»2




!ZZ sé:{ée Tt Solde The cell fnqi?mi’ inZact
X ffjf,o«p ﬂ7f m;/@ajjeé

;/g_dam_cf Ho cell.

j ID/Q’WZP&WMLL o

AL j[mp af ao//_e conlain .
. P[dﬂﬁp sdpfﬁme/u/ h%’nqpa/;/

L eell mp/m,@—%a/nf / b/;',z/md me 2
’fﬁjq L0 The luufnd oules. Aoun/d)ﬁ/ a2 All fP/ég_j__,

/)/t&.&ﬂd e A?fjm e s

7L e eI cell «m
. padele £ € Chamiess (I8 o) L e b[dé&/md[emmg

Aajﬁe_@g,_gmﬁ%&f a. P/omo/ﬁ /MZ?)

a

; / , ; o T Z /: ‘.\l’/\/ﬂ
AAPHAES
The b I~ SN TNLHA A’Sdmﬁ n /‘/L(//P,? ,@

/ =
/)Mz?mp Sl Wﬂn (/-5:/) af n//odOSd(“/Aﬂ(—-
~/§/CD/A,0 & aJa#} (204 of 4otal wadAt 774@917%1 5

—tte anain /',m/wf-%upmﬁ O:K A/auz/mgL Wmﬁ'wmf
cno Libids 3 bxﬁ,ojl’hm .

/) Am& ) — Lm/x S 258D . aj‘/f(p ol 89
o{ -/iva cell mpm,é&dmo . The Al io( Corn/;mw/hf‘

g}m /)iw:blm/lbmﬁ cho /prmo/ 46 dd/drﬁ}/ b m/,e
M’/‘fp/x, b5tk Mm W lunide _x/n
,/L%mef" cell me/m;gwmpf(
-/}J:A)a/ mstecule consgisle of T M K.
A head /d[urf%,a/\ w/u:/ A2 Jw




GURUKUL |Page No-

= bt i
; : ’/
V - b . -~
!é‘" - L — (/ ! F g
o cell oo an n%gd/np//p 4 Q&S’zgizm

; - v
Jé%m‘p/m o Theho ke Thes /b/bg‘zfa/ﬁjﬂlgﬁgaﬁ,_dff—/

oll PN 2ULNEL .

Diftheespect T thels ot g zalimn proleins

k s & : A
ey be extsi fn/gm/// b@ﬁxm&é_@zﬁwﬁ&bﬁ—ﬁ/

m;amfnfomﬂ susface £ . be. easily Seomnaoved )

; 3 2L o -,
and imf/")jw‘?/(‘/d/ ['nZEédSalﬁ (B'nm N wof

:Ai/démz & cam mot be PA«}/&J Leomared).

M[MFZJ@; é_{ Ce,/é e bBPAAG S e <

Elaid Mosace Model | —

LIPID |

BILAYER® ﬁ
1

INTRINSIC
PROTEIN

¥ { HYDROPHOBIC TAIL <

; © -7 Fig. 33.11. The fiuid-mosaic model of plasma merﬁbrane &

g E Y | e eGP a
HYDROPHTBIC HEAD (@(%@ | NTRNSIC  EXTRNSG:
e ¥ ' N - . --PROTEINS

4 Ml Q8
9




sy
GURUKUL [ags No.

Date | l /

Fluod metace anedel e wridelis d/aefﬁz‘?az
model &f ,A»;A{bd((;f/ mP/yn,AYd/neX + wdﬁ_‘ﬂ&g@
—ed _ﬂu/ 5‘ ol Sznd'f/g/ cg G. L. Nicalson /lﬂ?ZL__—a
4 ACrneflug .572;13 maodel , The Nr/,gmau

8

4, et

Id(’ d/ﬂ% oL
or,%mwmpmf cSmm.o b)z,mﬁam? ake gu%dz%pﬁé af

- wh& oﬂ’:&&g eﬂe/s wta//u/ AL fﬁx//u o L bl
Yo bilryes /xnmx‘;&r b)%;g/-coxnp\

&dﬁp / Aepiol a/m{ ,Unﬁ,(w/_@((’ /JSYH—QM .y
mef'm maoSate hattehn . The o eonbrone s ot’Q.
&m&&ﬂfi Lottt 7‘71/5, /m)c/q ondd anﬂ.ﬁjﬁdm—
ake dbﬂ/p o mmake ’DY)O’W/}’VIP/V\ZZ ithin. The /)Z/d/(jfé’}
(On account Ol /3 7%/’:11/1/}"7/ L e _mosaic. ohs
oL phstern m/pm,a/&g —#gq mzra/p/ aﬁ membSane.
\Z/ﬁu(j(:wlz/ 12 called W malate mor/p/

7@)’2#/0%: Che é/dm mﬁmM& e
1) @mm&ff/ 5 PZded membBtame /Léémfuc mm/ernpmj'
&‘ﬁ Y eaV4 c@gjn,o/p cules thioudh 1. Thix naliihe. o J
b[da&'nd membbane 1L c:oc/é'&[/b%rneamfu Tjjﬂ J
/ d
&&mmf%mmed,g/ﬁ, . Selociire iy AM;m_Odﬂ/p
2) //5@;4141 il pm}fx ahQ Je/&c:é/ﬁ/ allored e/nﬁ:d/nﬂp
M/p wasle. mateseall dse. ,;e,/ecﬁ z/elu/adéowec,é ‘
Ty leawe . {
)77)& b/d&rna uméé’dA’zp Ls wlal ‘1%3,7776 mo&nffmdh&
0/ d Slable XTAJU dndesmal &)’l/\//‘b’mm%fw
JZE Spm?/w_’/% meq é’/p naluse .

) %&mb/uf meanyg ‘ﬁ?lf' ~he mP/rné’ldmp COIMS
what m&ﬂﬁ% % pmlf‘ The cel/




* Mic TOEini@’i .'

Elyoxysomes £ Fewxfsome

C
c

Micko

/ 'a " Ve ;‘ o ‘[ % ) s
_ G
MILJMC&&Q a5 e

feidnesr celll M/ozg'?mu and W

xAﬁJy Jn(ZP-SDd/m of 4-5 /MW

-&exiu/d}/u/,)%’}/mp;/f 15 Sepldle W—/—

/MMX 25188 MM
nd. ./MM&W&‘
s D 4 / 4 i ‘ / ¢/
4 A X = =

/\/’Pj/oxlqmmﬁx /fm  lea ‘ a

£ f") 5@;@%07»4402 — oy mﬁv i

[L] Peroxifomes i—..
KMM%

?WMJ okl WM MﬂM/M/ mud

208 MWWO/JM pholpzod

(‘,a‘nJZL'm1 nd éﬁd& 6&7
/1 w’/u/\mﬁf nm&d’_;&r ﬂ%/nx

Yo alge
Judﬁp/‘f, b/dmﬁ a/&n ,(/m Lure s ﬂlmn/ Mmm
i Size & J%\ocbe bt uxua//&y

?Mzgom/,? vehy
sbbeas. ciserdarl . chosl ‘oo itrom ,Aamng o Ad/meﬁ/?)

/7
0.2 — .5 Unv . Th ey Aawre A .«?Lﬂd/;?e m@mé‘?ﬂmé

e p mﬁ //bmﬁmy wiich &nc[oSPX d&mu/o(ﬂu

md Z/{X
//DM’XIW bﬂu}a/urf m([a/a_ff,up, en 44me L
U

(‘d//(’a[ be)z,m(/c/gz&&f 771&&0 P/nZLme,e V(mnf/LJp UL

drjc/ A'szﬂ A = d/m/hAAMJaXP &Awwﬂaé(‘ dclcﬂ

/ I X 07 )iur/ J’j 3 M/'r' 7> '/ﬁo cell
/Pe/s,mclgavnpj b’i@c/ucp a
mﬂ?"e/? em'
N calalase J,JA;/’A O(BJEM |
/5 /‘5709 &b)'v‘ff’fj? Tte cell.




D)

GURUKUL | Page No.
(Dere | |

e . 2l t————2 2 H, O -f:,,Oz_T .

(Poroxis0mes pacidize a(;ma/};e% of. qubslialel
Jm id 5

| Tn S o &l S o htralex like dmino
 ilhe aced ake poctdized /‘l

| aelds, uie acd
mﬁ‘wﬂg&fﬂ *ﬁﬁ/)’h/ #/) Oa i 7Z1.f OJ(IM:O’M/ 1’!

,__mid%%d by v2uidases .

Wic deed mac/m 20,

[meh/vb ey + O,, O
rﬁm}nodddgx,udzj’z )
= 7

[oic ctcid = 05

Laclie octd + O, HW’%“&‘I oxdase 110,

b
\)
N
I\
Nl
l

/fu,/;wdfm he/sm(m/a N>
,E /a’X f é€ e/Lm,énada—:g@‘
I= The Locem . .&773 . g bdances LiKe

IS

cells

¢
Tyl _a 2. alh oA d;.ll, '." &’y 771 A CAL

70, + Ndulex S e O

H, 0, + Foxamnice dord % ZHAO
catalago.

05 + 0 S 210 TUZ

1 oo Aoddlion cabried out Au b%@(/sam&?

b ke St esined 28 a%%/»wf (=

W\Q_Hn

1 Q L/L o

) <
O~ oXiddsey ~
Ak BH, B

J 7

_ An LB dse tubshates and A4 B are producle

Zal —_—




(28)

EJRUKUL page o q
e I 1
EWHMW& , ——
~6fu@>agamm mmﬂ/ d2amular i 2
eniymeds o«’i dfuoxu/aﬁ u/(je ﬂw o
Aﬂum,/ b d xetnd/ ’rr)Pm'né%de . (TA&aU afau/)/ %Y CP/A«
oﬁwazfdﬂmsﬁvm amd sl rick. seeds gr.E /\,LO%/P}B/
bﬁtml—e They d};p abundant in JP}/mzmaf
’7/16(5& e & Aoms i oless.
“@/uamsmpx Cordain enzigmes which. Cons

conve st J/sz/ u% o/ ﬁa% diind wbich

Auz@um&w 56&63(1/.0 Lfﬁ,nn 19 Mafupfo@ They oL/XA
{‘m—fLal/n Cdfd/d,&a %

wales 45 modudém
‘é‘/uax&umm@g Y %:378 MW o ﬂxd[’u&e)up@@

zd/rru The enymel a:ﬁ d/’uox,dqgom&? bz o

L(XEJ /@7 i-b— A‘“ntlu

// p/mb{)&'lox /‘/O/) in b

s (d%o/u.m/}azo-e «614 w/,w G?e’ dluo CJ—K/&L
20hich 18 ‘[%2 moa/: ﬂwaf[om 0—/’ / Zg CMJEJ

The ovesall ecn/w(ﬁmm ai Wiy, cu(jé, 218
a8 j%/[owx g -
74(,9,?2/} Cor — > Succinic ddof—-[—ZH’++ 2 COA-




