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Acetic acid 4.7
Ammonivm chloride 93
Carbonic acid 6.4 10.3
Citric acid 3.1 4.7 54
Diethanolamine 8.9
Ethanolamine 9.5
Fumaric acid 30 4.5
Glycine 2.3 9.6
Glycylglycine 3l 8.1
Histidine 1.8 6.0 9.2
Maleic acid 20 6.3
Phosphaoric acid 2.1 7.2 123
Pyrophosphric acid 0.9 2.0 6.7 9.4
Triethanolamine 1.8
Tris - (hydroxymethyl) amino methane 8.0
Veronal (sodium diethylbarbiturate) 8.0
Versene (ethylenediaminotetraacetic acid) 2.0 2.7 6.2 10.3

LY



Tl A Lo ) g ) Rk o
(Y )y g
(PH) gorpedl i) | g s v Sl o
T el S p gl | gyl sl o
(b 2) (At )

o 4,¥e Yo
0,04 60 o
5,41 i -
1,1 i ‘.
1,8 v, .
1,1 ¥ g5
LAY g o
1,44 {e

‘AL r. .
¥,TA i &
Al " »
At e by




Yie

p Y

=
(¥ ohy gl
dsboell (PH) o1y o3} Sl Jo 0,0V &y IS piodll a2
rn'\'\' s £ (Al
N 8,
LA ¥,
A Y Vejo
AT \Y,e
A 1o,
At ¥, e
AYY Yo
AT TY,e
A Yo,
Ao YV,0
¥,41 Yo,
Y AY YT,
Y,VY Yo,
LAY Ty,
L beje
LA iy,
¥, % o,




haall bl Lo gl od 3 dadie e
(£)pdy glll
(PH) orypill | ppopallons g gnr | S jaas s g
1o s (Aelle ) (eble )
Tl Y0 ar,e
YA Y, hh, s
g, VA, AY,:
1.3 Yy,e vr,o
it ¥ ",
i1 th, o¥,.
£,A LI i1,
8, Ye, Vi
oY ¥4, Y
e, A, W,
6,1 4, \
oA 1, UE




Yev e S

) 85 M Y jam By Sl oS Ay il S A pep Jair (0 o3 gl
g 5 oo pased Lgma 1S o Ba BN gty ( Jlessa Y1 A0

Pty 25 A
! ol g
M| sl
iy | A . | 6 el ool et
drly WS d | (A | (] )
»
i,.8 ay,e 'Y, E 14,1 Acetic acid Ll e
\,The AR e s Formicackl  dy,p e
- ra,0 ve,d A Formic acid Llaygd s
UL PR - e
1,0 Aot "1 " Hydrochloric acid
Ve LA LA L4 Nitric acid R
9% VoA 1.8 & Perchloric acid &, 5 jaer
1,¥ AT, VT W) Perchloric acid &4 ,)l5 1 s
\ ya e 1 , Fhosphoric acid ok )yiep s
LIPS SR (6= Eh)
(ks A i
1, ATa af, AT 1A Sulphuric acid i
Al v,y (Eks 11T
(e A pandd
Pl e ke
L4 Ve, "¢ 12 Ammonia Solution
paigel dmey ek
o i ™ re Ammonia Solution




Llaall bl L gl 5d (3 Ladia

() oy g

TEA

P izl i

LA i

e .
LAY v
UL v
« Yoo v
TN b
wr B
«YaA :
CN-A R "
144 "
Ve h
\




Y4 SN

130 ) g5t J gl (Sl e — ) 3 Y1 i) (V) oFy gl
P R Pr SR T

N Tl BV Tl B BT O B STl o R ST
37 % N TN (O U BRI (37 (N TP I T YU P3P |

oA I ALY [ YYe | AW [ 44| s e ] AN | FY | s eY R
Lo Xr [ are | rte | AN or | vt a8 | o Fe | o, 00 Y
EALHEEANEATE LN R RS I T BT B 3 PN T
EXUERIAE ATHETH R KT IRV WA B IR Y
a gy | APY (e [Ny [ Y 0E ] [, oy | oy -
o0 | LFE LAY [ LYYA ] LV e ] A ] v
oot | e [ Yy [ vy ovy [y ara ] Y
'RTARRANEATH TR PR AL B T 3N I T oA
PP R AR AR IR IR N BT N TN B T I T ', 0
o VY | VLAl TAY [ v [ rre | vE [y ] . g | Ty e
R AR AR AR R AR A R LA N L R L ML
O AT | Ve [ AT [V WA LY EY | V[ Y| k| Ty Y
044 | VLY [ YA [ [ e LYY [ VY| ke | ey AT
TV [ VEY [ e [ Ve | Yo [ o VA LY | i ey e
TAE | LEY [ vy [ ves | o va [y re | s gy | a8y e
LIV [V EE ] 606 | VAT | VoA | A | VYR | L EA | o EY ¥
LY [ Ee | £ AT LA [ LAY | Y | | e Y
ULV E ] Y0 | Ve | VAV | G AY | Vg0 | o | 4 EA A
TLEE [ VLEV | T Ve | YWY [ AT | VA | ey | o8 L
LAY [V EA | £ TV VA v ve [ o Af | Y01 | oY | 408 "R




Aokaall A L ) yonsd (3 anki

rﬂ‘ll

5580 ) 3y Sl JP (Sl e — ) W) g (V) o) gl —
BV Ry e (R

S ESTC N R I ST NPT [E TR (WER T i
3 | T g | Bl e | B (et | g (et

T VEA [ EEY VAV [ YV | Al [ Y ee | v ar | 0y TN
VAT | N € EA [V AA L YAY [ LA yeA ] w08 | 41 LYY
“‘:"l"f LoV £08 L VN | TAA | LAY | VA | w08 | Y LYY
AY | Vet | g [hv. | vay i M| v wen | ate V14
[ | o] €10 Jxy | v AV | A% | 0,00 | . ey | . ta . Yo
VAA | NeE | E VY L AYY vy | oA | e oA | vy o, 11
Voo | h00 | £ VAL VYN P | 80 | .97 ) o, 00 | o Ty
VoA | Ao | S AL ] e NN |y | VA | ek | Y YA
YYE | Yoy | 4. [ vye [ raed . ar] var | L | v Y4
Ve [ VoAl £ | e | rr. | L | WAV Y | s Ay Y
vy | he8 [ oot [ 0,0y vy | o he | %ad | o urd o he .Y
AL K AN AACH R AR R T || A L TY




AR = AL
et Byl Sl )3 i o gl ) 57 J S ST el g (A ) o) Gl
(Sl s v vV = S [ S — )
ighed) Misp Ly
i r: T " T i " a S i
vibof ATV TV Rina] I PR R LA bt i LAY H Ttk LRL
LT LBV e Y B [BEL VLB BT Ty VT .l
W ATy LAY KiH LA AE R AT VAT v1
VATY (1T L) A LTE Lh L AR LY AR (R Al
AT wAAT VA8 1ATT Ly (R LYY 114 Vaah «f
Yisy ™ T TIM 1Y e Thed LARE) Toavs 8
YA TAlr  YwaE T VES LALY! TUE T LI T.EAt 11
TTAs rTTA v IRAL Tl LALAT ) 1) AT TA i)
AL FAA TR FIAT T ralr Ry XA Laa 1A
Ay Byt Al i ga gr
L Yo s e LI L1-] L & Ja.p
Lre. LAY ] t,0ry theh LA LA LY LAY rAFY LR L
EAa £A08 £,974 FRE N 48 IHT1 i,m £, IREL] Ve
FRARY 0, rTY 2,871 2 ATY 8,571 BT 1,AT. el 004 IR
[RTR] BAT AT P B,8sY PRt PRLTY AL PR3 N,y
AL ] 1,r el 1,7%% L WAL -ﬂ,‘.ﬂ'l !,.ﬁ'\l # WEY I,,'1.1'| aEYs LIS
YWoaad LT 'I.,\I'li 'L.'I.'!'F 1,!&‘4‘ ".,'F'-lr "|,1'|1 '|_.-"|ﬁ, -l,l\'l' ¥.1
Woalh NE R L] LA 9,440 1, ATy LR TY] 1LY 1,78 i,
A Ay VTN Yoheo ¥ et LR YPr, ¥ar LKL 1,418 1
A hENs AT ALY i VAT ‘AT R V.5 WY
LA Y !,n.l.q. LT ANEs Ao AT AT Wi ¥ YT LI Y
RRLT 8,000 i LYE RS 4 Plhie 1T M i LA LY 1.4
Ye,Fa "d-,1'| 1,\!“ g VA 1,#'\!‘- *.,'I"I.n 8,17 AT ALY Y.n




Llaall Sl Lyl gd (3 daikie Yoy

deaiy gl gf gdall J it e A & piasead 4 gllall Sl el jlukie (4 ) o) Gl
U I PRE I RRCR JYC U g U W E e Uge-tel]

Sl¥lg|ala]|2]|2]|=]|]| bl
£ e |+ | <f o (fE]A|T]Y blS (gdaa J 2
t [ edme | o] o[ =TT |0 iy il
g 8L | A ] | A ] 2 gl
t | e | o | of of Je]Aafr] paedlS il
e MBI v Y] 0] g ail
t ] €] 2 | |t ] & v et il
AREIEEN L K CoprS il

H W A Y| Y dpde- il




YoV G—=A

055 OF oSy s 1 IS \gan Caise (S AR 31 goll I g (44 ) b el

A da gyl B3 § Jk2 I8

Sl el s A 7

) H 1

Al () e s

LA a1 \ Ca(NO,) .4H O ppoS 0 i
A ERTE \ KNGJ#U_,M il -
YE,t } MgSO . THO 5.,_...,-;.11 Sl S -
\r U \ KH PO 3l-Y1 pyoalipl liunyd 3
Y or oy Ca{H PO) . H O pplSl liusgd A
J\VJT "0 K!SD* ,I-_,__.-LT_,I.'H .._‘.-l:;__,-_;f K
vy a0 ':_'..‘!Sﬂi 2ZHO r,:..]ii“ ol A5 3
To,i \ Mg(NO ) 6H O ppoungiall z

A% ar AT CMCLAH 0) sl a8 o VAN Jakiy 5 mall molali | B
«(Z0SO, . THO ) 2Ll olneS g oYY HBO ) by,
ha e 1V om0 208y (CuSO . SHO) b il ol sipSie ;e p

' g 3 Jaly ((H MO H 0)

r_,gs_,.a.llt_:,iuﬁl;..«ﬁ".'I.,-it"l.Jj;;Fc-EDl:.ﬂ.lL_.nl_Lp.g.u-lv.a.qH;_,éJ,Jﬁ =
e da gbas G 3 B S LlEy (Y eyY LAl Sy Fe- EDTA




Aokaall A L ) yonsd (3 anki

Teot

QIS 3 g JS0 oyl Y1y a0y o g b (1)) By ol

Ay 5l u!j_ﬂ
il el A w5 yld1 sadl o5 3ldl Doy 401
Name Symbaol Atomic number | Atomic weight
Aluminium Al 13 26.9815
Antimony Shb 51 121.75
Argon Ar 18 39,948
Arsenic Asg 33 749216
Barium Ba 56 137.34
Beryllium Be 4 9.0122
Bismuth Bi B3 208.980
Boron B 10.811
Bromine Er 35 79.909
Cadmium Cd 48 112.40
Caesium Cs 55 132.905
Calcium Ca 20 40.08
Carbon o (4] 1201115
Cerium Ce 5K 140.12
Chlorine Cl 17 35.453
Chromium Cr 24 51.996
Cobalt Co 27 58.9332
Copper Cu 29 63.54
Dysprosium Dy 66 162.50
Erbium Er 68 167.26
Europium Eu 63 151.96
Fluorine F 9 18,9984
Gadolinium Gd 64 157.25
Gallium Ga 31 69.72
Germanium Ge iz 7250
Gold Au 79 196.967
Hafnium Hf 72 178.49




Yoo = AL
5 A e 0 1.1 'y el @13
acaldl sl Fr | o Al st IR
MName Symbol | Atomic number | Atomic weight
Helium He 2 4.0026
Holmium Ho 67 164.930
Hydrogen H 1 1.00797
Indium In 49 114.82
Iodine I 53 126.9044
Iridium Ir TF 192.2
Iron Fe 26 55.847
Krypton Kr 36 83.80
Lanthanum La 57 138.91
Lead Pb 82 207.19
Lithium Li 3 6.939
Lutetium Lu 71 174,97
Magnesium Mg 12 24312
Manganese Mn 25 54.9380
Mercury Hg BO 200.59
Molyvbdenum Mo 42 95.94
Neodymium Nd 60 144,24
MNeon MNe 10 20.183
MNickel i 28 58.71
MNiobium Nb 41 92.906
Nitrogen N 7 14.0067
Osmium Os 76 190.2
Oxygen O B 15.9994
Palladium Pd 46 106.4
Phosphorus 5 15 309738
Platinum Pt 78 195.09
Potassium K 19 39.102
Praseocdymium| Pr 59 140,907
Rhenium Re 7 186.2
Fhodium Rh 45 102.905
Rubidium Rb i B85.47
Ruthenium REu LR 101.07




Lhaall bl L gl 5d (§ Ladia Yo
(YY) o gl b
el gl o s gl 3l o ld! O3 0
Name Symbol | Atomic number | Atomic weight

Samarium Sm 62 150.35
Scandium Sc 21 44.956
Selenium Se 34 78.96

Silicon Si 14 28.086

Silver Ag 47 107.870
Sodium Na 11 22,9898
Strontium Sr 38 87.62
Sulphur 5 16 32.064
Tantalum Ta 73 180.948
Tellurium Te 52 127.60
Terbium Tb 65 158.924
Thallium Tl 8] 204,37
Thorium Th 90 232.038
Thulium Tm a9 168.934

Tin Sn 50 118.69
Titanium Ti 22 47.90
Tungsten W T4 183.85
Uranium U 92 238.03
Vanadium v 23 50.942
Xenon Xe 54 131.30

Y tterbium Y¥b 70 173.04
Yitrium Y 39 BB.905

Zinc Zn 30 65.37
Zirconium Zr 40 91.22




YoV L‘,_:-'Ji.ll
U ST (VY o gl
HEPRCTN (e

f—ﬂYI M‘_ | J _,.,-5'!
Aluminum ALY ayeishl
Ammonium NH *#* Py f{
Barium Ba*" el
Potassium K pssslips
Ferrous, Ferric Fe't : Fe'' dod
Zinc Zn®t (Lh3) Loyl
Lead Pb** 1wy
Rubidium Rb" fyicks s 5
Mercurous, Mercuric Hg" Hg' )
Strantium st fJ:*:"'U‘"”
Cesium CS+ rﬁﬁ
Sodiom Na* P3390
Silver Ag’ i_as
Stannous, Stannic e el
Calcium Ca”" pals
Cobaltous, Cobaltic Co’*,Co™ LS
Lithium Li’ pytd
Magnesium l'\rigI g [




Aokaall A L ) yonsd (3 anki YoA

AY o3y Gl b

il 'E Tl 5 4¥)
Manganous, Manganic E Mn"',f'ui_nh k3 s
Cuprous, Cupric ] Cu ', Cu’ el
Hydrogen | H sl

i - |
LI ot ¥ (&

r—-\“ iaaal! o _,—ﬂi
Oxalate C, (‘JL"_ st
Todide f- 34!
Bromide Br day
Borate BO ” il y g
Perchlorate C ]{.)4 : ) oS
Pyrophosphate B O - SlAvgdy
Bisulfide HS L2 1S
Bisulfate HSO * o S
Bisulfate HSO s D
Bicarbonate i-[{:(}.‘?' g S
Thiosulfate 50, Sl Se
Acetate C Hj.— coOO {;_.L:,,F} Ty T
Dichromate o ¢ B g Sl
Sulfite sc;j S S




Yodq L‘,_:-'Ji.ll

AUl (@ (YY) pBy gl b

o—! ianall P
Sulfide s* Ay 25
Selenate Scﬂf LT T
Selenite se0 * X i
Fluoride F Lo pld
Phosphate PO~ Soliaayd
Ferrocyanide Fe (CN) * Ailonny pd
Ferricyanide Fe {CN}: il 8
Carbonate Co - oliy S
Chlorate Cio,- <y ls
Chloride ci) Ay 54lS
Chromate CrO, N Silay S
Molybdate MDD.‘JF PRV P
Nitrate Nl‘C}I3 : o
Nitrite NDZ' S
Hypochlorite clo” S slS yen
Hydroxide OH A5y ) hor




Elall S L o) yonsd (3 onkia Y.

Akaall DA o gnd  Sllal (VY ) o3 Gl

1Sl o ! 3 b Y
(3 e ko 3L ol AL T o Dl e 38T ol pun 0la (6 28 e ntll 8
p o LS
Gram p! 3| =)
o e LTl sVl ey 5l (g a8 o3 3 e Gl 5T 0
LgiaaS poliicd Ao LoaSU S 13) Lol ( e pLSU1) wilielina g ol AL LS e et
.{EU.-Hﬁ_Us;uIrwms}er,mM
LR PEERERE L E N IAREP
R LR X TC P
o V= al e gl sy
Mole J & =¥
I U5l 33U &S 50 pmal S ¢ el 1l i pme 3aald 51 030 o
iy Un ¥ ol Jn s of S g s (5 5l 53141 s 208 0

(Y Jies
X+ (AT + (VY % 1) = C6 HI2 06 58 gl Sid 2541 051 O] 2o
YA = (31

e VA = 58 gl Jga dely

o VA= 85k Jga e

o VA= S ke Jpa e o)

(Y) Jiw

0A0 = (Y0,0x1) + (Y¥x1) = NaCl p g3 goall 4y ST 2530 03500
s doly = a3 g Ay IS e 0A 0



Bt G

(RRY
JJ.-T- -ryJﬂJJJ,JSr.&-\\?
BA.D
v e OAD
;_]}a ey = =rx3,.@u1}h)‘,.]5ﬁ- v oAD
oA D
ealll Oy
= ..:.a'}",_l.l W I
G B

Jyas S 3l paclla sy g e BlLl opn AR S LaSIl ye ol S0
Jye TV gldpe vr ) = dgaddle sty
Jae Ve = dgey S dly

Jye TV = dgagliasly

(S =y
S L asla LS e el o Kad ol Al s a5kl 23S0 03401 42
o 25 e o1 IS e ol IS i S 2 325 geal] S 3 3kt S OF Jid
T D59V gatt s Bl g8 S el (MW) 25 053 01 OF B gm0
RPSEER PR
SIS o Uegte 5,010 51 0350 50 CEW) (34801 0301 0y »
303 pen Jee L el gy 085 01 3,00 o8 A1 ol g 2S00 e 5L 53101 o

s



ideall SL Lyl gosd (3 ackia

AR
O+ (YF X Y) = NayCOs o2 ol il gy S ‘:*;"-"‘L" Ol () Js
Ve =00 xY)
Yo Ha1C03
oY = = = 2 gall gy ST L SSU O30 7
A) Y
PEaday = g Dlg S aar 0F 03
ey
1:’,15;. 1= = Pyt e GJ"JJJ_\;SF‘ oY
oY
Via,e
Hato = = e clipgSes Va0
oY
:ﬁhfahi'ﬂhishk:;{iﬁfghf_ﬁ{
J;l;]_h__, I_J,J,,é] o {-l_}.LLu aalll iy
kel 4 jle x - = ol sae

Yous ELS:IIUJ_:.

wy&ywmmmnhiwﬁguu@@ymg1ﬂ|aiujﬂ|wj
S ) e (D53l 13U v ) Jelin SIS () (5,3 ol e 13180 e () 5L

() gl iake oy



ey a3

S S 5l S M) ps e 5ol pn AL SaSTl e el S5

ST gl B v = IS e sy

S T = 38 ey

PR T Pt P

Sy ade —4

635 B3le 5| e (mole ) Jull O} o ¢ Lgsley s sy 30be (6 LaS e ol )85
T ACATE L { S

0353 0L Lade Lt o V2.1 3 ol S8 Sl ke Lo £ ) Ja
SV gm s gl Uiy S 2052

Eéﬁlf}_}_,
Rt PUENTS
s
Ve
IJJ-! s N= = rx}ﬂ‘a‘buhﬂjsayr}.’.ﬁ
Yo

XL X 0 = g pall 0l S Sl ke

Tyexarrs
Litre @i —e
) i b Bis iy o3 Ul 3y A 3L gl U5
o 5 e e 1S 134 Ll (i 000l e il i pmg ) AL Wi pond
A e Dl gpm e gap 25 S Lo el S0



Eokaall S L ) yonsd (3 Zauki

ATV gl ey = sty

Cle V0 S 2 T = 1y Sl

ATV = 6 sy

S 5S A e gl G b b

gy <l Solution J pld) G jas g Skl e J) UL LaS (g d p0 35k 38 A

vt

s Jplocally « 581 51 Solvent domly uda 3 25T 5l Solute e 23ls 0 0585 puilaie
3 gmadd) Eond s S 2 yma 6 ol T . Dsalea Y 313 580 il e il 4 Tals
Concentration 3.5 23 b a Lo gy J gl 3

5ls) e ) Ol a8 iy b 0 85 5 | 03]

Lganl o Ll 038 20 e pnzll 3 b Ge Hlia

COja Ry SIS e

.P.'{-.'-EJ:-JJS.IC&_'UN .

.i..-n;.:-.i.:.-»Jr_}SJi._-.‘..JJ .

P LS p IR ST e el e Bt s 3 b e Hlia
g1 35 A=

s kel ppm e (V00 ) 3 M e 5 I 035 g 525,20 25l 2l

por Vo e Il Lion (62 (700 ) 0385 elll 3 g poal] 518yl 2 Skt

sl

g n Jo Vor S 3 el )5S 00



o G

P gty UL e IS 2aS e ppendll iy o e el p1 il 5k 420 dor g

Yoou K,I-1JJ-'I.|._.||.J.5.H._.,..5

=(WIW) G5/ Gis a2 S5 ()

oAyl 1a8

Yuu xr]}hu!ﬂhw

SOWIV) oz [ G5 G5 555 (D)
AL gl a8

Voo % LU Gl 2a8

AL Jpld) das

Voo % alULL Ol 2aS

=S(VIW) G/ e (5 5ta 355 (0)
AL gl s

Jo ey O 1S il e oMheT donia gl G Jall e (6F pltinzal daza
Jobe ol 5l 3w ol e goke o Bl 3 e o Bl 35l of Bl 3 (Lo 4o
FH e

IS SN gD 39/ s P 0385 55 By g pkon Jans Jple (0 ) it
() 85 gl e J gt s e Vo v 3 s g bl o 308 5L (s e T



Llaadl Al Lo gl g 3 Ao LR

Sdo /o VA @S 0l Lade o/ 53 ) 898 035 ol

gkl sl e 0 V00 3 Bbe kel 4008 e 0 TS

=
= 1"-‘.‘J'||'Ji#.'.~_.:l-J
Bl
Youw
J,. A Vo = =|_,.a..;1-'ld_,.1$‘_,a¢.-i5L.-Jngu-
LAA
LICICR o

o/ i AN = = (amed 339) S Jaadl S5
ALVo

§ amm /(333 PVY py1330 1S 5 kn J e 555 0556 O e Lt (1) Jta

A el Ve e B e o 923 g S g ket o Ve S O 4

fam s 0l 5 mad 30 6 e O 5k 852 WS A S Lakie 1) Adao
STRRSE

1 553) &5 38 A Ljlaall 33811 alas Yl il e 05401 Y ddioSla
S Gaadlin pa e gl sroamd 3301 jaad! e ol 31 ekie LU0 ¢ 3
e o ol K8y (Tl e L] 8500 0,55 015 ) 408 B0 51 8
ol LS a1 e o Ul pdameed dalidizad 3501



Ry G A

Yo AL il salll O

® - _,-.L_,Llllu.l_,h_..J-Ill,,a._,-
el (g4l 557 et s

(M ) Molarity desd! 2 ;1 =¥
gl e 2 ol g 3 T 35T e Moles Y gLl sas JAE G
(M) Molar ¢, 511 J A
AL B e domly gl B O e e doml gl 21 (g 2 (U1 sl 5a
LZ 0051 pagt (1) Sl il 055 44 Molecular weight 2541 0 )
Molar concentration J 411 5.5 =i
A gl a8 1 J gy ML a8y Al g2

Jalb il d.s

= S
A J A

Ca (OH), oS 4 a5l 03,01 0F g
@ VE= Y x (V) +ge =
Aoy 2 3Ca (OH) fps o VE e (322 (IM) ppedISU 4S5 s gl
Ayl e
N oS e Il e 2 3 ML b g0 el LS g ket BiaS el 1(V) Sl
¥ Ay
Jye 0V = 20 3 UL o o el 4 ket LpaS
o £7 80 %00 = L L Do 210 3 4L g2yl 4o g e LS




Adaadl bl Lam o gansd (3 sk YA

(m) Molality &5} 1 &z 3\ =Y
Ay ) ool e dly ol o 1S 3 2L UL e Moles Y Gl e (A2 Lo
Ldely ol S O3 p0 Yo 6 G s i el e
(m) Molal Solution J¥ ,A1 J skl O3]
3ol ety gl 5 D)5 (e e dml gl ol yLSU (g g2 (U1 phed 5a
ALl
(N) Normality d i)l —£
.fﬁhagﬂlwa'.qyﬁmjﬂﬁ@uﬂ
g 3 G Bkl e BISL O Y1 sde e 55ke a JylR1 & Le
Normal Solution (N) ( ) = g ball Jpll iy 25
AL B e dly 238 D3y e o dl 201 g g2 1 UYL pa
A 3Ca (OH) e o YV e (6528 (IND pgd goad) donS s jon J b 1 I
sl e uly
Normal Concentration g Ll 350
AU Il daS J] 230, U LS oy Gl g

AL Al s
= okl 35 A

A S o

ol Jpill o8 o0 Ty e g

ledl 15 A % Al J gl e = SSIL ML S

S5 a3l o oV B el 46000 TS e H(A) i

?t*,‘l.



19 G

alabaalllog,
Sl S X A Sl = = IS ML 28
A1 Ly
01=V+ \T+Y4=KOH ., 15 31 S 3 by a5 050 O S
LSS L5y ek gay)
Y AL B O3y

a}"| o =

Yuua N}

r‘ﬁ B =00 X il"l b4 i|\= f,":*"u-ﬂ“%ﬁ""pk:‘aj"

bt e TaS5 05 ke ol (3 e S5y 8w 4,0 Gl e 3( 4 ) Jite
§ Jlovald (gloall 58 20 e Jlaall el ldla Ve )
Vo= (VAXT) A+ (YF xY) = Nay CO; p g3 goall lip S0 5l 0401

Ya1 s O3
oY = = = L p Sl Ol
Y i
'.'bi"h EJII.U L}_}J
= AL J ket o X (g Lall 58 21
CASL g
oY Yoow

% s keadl 55 Al

oy AR



2.,&....11;:@1'1::._.‘,5#&;;5.‘@ Y .

-
gt = X kel 58 21
v A
S 339/ 5 YN 058 7 55 e S s ks Gaas dple 1() 0) Jla
grV oS gacadyle e allla Yoo pastd a0 Jaedl e coenl L o/ 0 1A
Lo

o) 33 M a3 W o kgl 1S 035 Sl Fal 3 (D
:*_.E..EJ.'IULJJ

spriad S M Dl e 3O (g g sk 5 018D 21 O3
Skl 58 A1 % =

Yaous :’jﬂl'c'j_,]l
Yoo Cpr bl 415 035
v\ X =
Yaaa 0

el AT =T L0 x 0 ) x 0 ¥0 = e o Jl 518 03

,"L; Lo ol el ,It_;'_‘h".” JS'J].'I ua.‘.;ﬂ R s (t..-l}

AR {H_)A_—ll.:) J'..,L'LH :'71"“ aalll |I.."_3J
= =_,-1,_“1|": \Jh_.JJ [q_'-_-u-v
aamd) g ) 58 2 aedl BLS




TV G

Yoo x o 4%Y0

e ¥AY = = Jaud!
Lo X YA
Jale s aldle VY Js g MU A0ld Wile o 335 0 sl e Of s
S A 0 @) Tl 3 Lo e el 2l Yoo J) Bliayy 55,0 jandd
g 6518 Ul plasii Ll e B s Ly g o) e

Part per million (P.P.M) L}_,._J.l!,;;;}-{- 8 -0

oS Ve e danall Pl pmt S
Al v e Ll A sl
PPM 35 2l % allly amedl = ol AL L

PPM O+ o38 SKCI gl pn oo Vo e

Tuw

KClag 0 = a-x_=r1j,:u.lc{:|b_3_,

AR
FTRLTI-ES,

Molar (M) ;¥ 41 ;5 d =)
1l LN L SIS 03] -

Ii..,,.'l_‘,{-l. t.;""-"” RTrE— il

A s el

2 D% AL S A X (L) 2 = Al Al ol
Ve 00 585 5 CaCly e Y .
=CIx Y+Ca=CaCly 3l 05

Yle=YoxY+ie=

CaCIir.::-‘q'ﬁ'= Yie e o xY = ,ItIJ*L_;CaC]zl.‘.:j_;



Adaall bl L gl gonad (3 At VY

ol B U 38 13 @

FS A le BN e e STy BRIl sl s 5 € 2LULL ) S0 s
SR AT LA

J‘}r_,ﬂ ",T 0}5sz504|_!#‘::‘#“|“#.
(7 AV 58 2005 1 PA LS OF 58,0 0l 81 S darlan) Ll ile gl )

Ve X AAX o ¥ % 0

= ALULL Sk sl
AV X YA
\-txuxa,‘rxﬂ
1000
= peidl]

AV 2 4LYA

Normal (N) ( £ ) Skl 58 N § =Y
t Ldes LI LT 2318 15) @

A MO0 = Gl sl

A= Ll
S 05
= £ 1SU 03,0
prey

AU 0350 X (g luall 38 2% A - = gl A il



LA G A

ke .0 CaClple e 2 ¥ Uyt ian
Yie

aro0=__ x50 ®y= rIJ.{-hCaC]zﬁh_‘u

Bl A 5 SIS 13
3alll 58 5 BUS e oo S0y AL Dolall iy ( LULL ) L1 Sl 2
ol 1 e 542 30) oW1 J b1 3 i
Ao IR S 0L Lile (g )le .Y 058 5 HISO, Jpl# pmole Vo0 e
LAY 538 55 1.YA
Yook 84 0¥ x 8

= _;J._.lﬂh g_au“
AV x Y YA
Cf’lﬂhdiﬂlx{;‘,bl:ljhxs‘,ﬂ1xj:u14 Fu,-.Ll
=J‘J=i-15.|...u..1.l1-.\l1r.g.:-
LlaYi sl @ sl 58 Al % Gl
PPM Oglll J s 55 &) J =¥

sk LU Bl eSS 13 w
(3 it p gs gall o 51) Na o gu goall B S50 23S )
papdgall o Oplll Jejm Ven e Uyl pias
(NaCl p gs3 goall ds ;515 ga Jaall Jphatl ) o 2 sl g damn
PPM p gs5 goald 58 201 % 2l wond = ol el o g3 gl O35
plomdla Veea = Yoen x 4=
NaCl 3 p 320 poall Zodall Ll X o 303 50ll O35 = Slaall 203 gl oy )58 035



Adaall bl L gl poncd (3 Zadda TV

A ]

(oo geall o 100054000 YY

MaCl rb:-v.:l’.ﬂ YoiY=
NaCl @ YotiY=

s bl afdll sl iS5 -
(Ao U plovadd sl 58 20l BUSIN) e s S0 5 ooy GLILI 0585

Bl e By g ga Ay
il

sl 1S 2l % Ol |

= S0 skt e 3yl amdf
eVl 58 5

(o= gl i) X T EX g
(o glll) (L;,J.JE'H

Nl = V1 = NI = V2

Lok ) p ¥ NaCld gl e g ibe +.0 58 2 NaCld gl e lilla Voo pias



Tve G—=1

v oX Yo

JaYom = S M e el e

Y

Akl el e 8oy Oy (£ oball Gl G (g ¥ ) ¥ e lidle Yo sl o
@hﬂnuﬁﬁﬁ&mw"dlmﬂﬁﬁ
pamdl o) gl 3 edsiandl S oY) W

o2l Aoyl 3 ey B gl o el (3 Dol 50YT Las) dazay
G A giae g 3l ey i gz e Jpradl 1 0] Lo ey dlal g pddinaza U1
£ S nand J) pynd ! ol 3 g 5l s oW1 iy

Loy p | il pdsiand Sl gal =Y

LS S AT 0] o iy I sl ) i 1 Wl 213 Sileola ()
STl e Ve Jl bl doly o Lpamam 7l g0l L e k2 plonaf e g7 Janially
(a8 wliole) 2l o o132] e 55ke Lpalanaf g 4 Lol gn e

S FUEYI e Sl o paiis tAutomatic Pipettes Sl gyl Slsle ()
o ke gl a Y Do DS g 1y 4l ol ol Lpla o 3101 Lt 55
oL Lty e VY € S Ll o 55 s Syl o cpma o i) sl
el i) Lol e e gast phidizal ol LY ol DLl wd i s Jho ol

3 plal) Ll ol Ladsizll o gt ol ol oz Burettes Sl (7)
.Ral5 B3y ( titration )

Cre B3 113) 31 3 Ledie pdsnzd Volumetrie Flasks ( Ao ) dslas 3133 (3)
e S o Gl 35l Ol Jaal e aome ] e JLS T g Cude 3 Leiole
Il e 090 s (- 55) (oloall Gl Ao 5o gl el J) a1
Laof puizes LS anially o) Jpdabl 58 5 ol S0 Uy ¢ Jnnialy L plae g
) sy B g b o g (bl Gl J A B pe (g LI i)

Alin Tl



Ahaall ol Lo ) o (3 dadia Yv1

a2 o) BY 5 T B o il gt ) 30 =

Jltly o1 el p g o) putinzy ¢ Mensuring Cylender z yddl Lot (T)
e ol | st g sl ikl e Bl plnal e sy g0

SlaaS e U guamd) Il Lol Jaazis | Graduated pipette dx yildl Aol (o)
355 M ol plilly (olesdal e J0d1 Lelyy ¢ ol o Jo) o BT DAt e LIS
lee 3 ololll ps rubber bulbs iblall Covadl Sl gol Jlaxzad (e 43 Lo 18 e
gt el Oy lonald s alh edanc 0555 0 e 5. Uillan @ ) Jarty Vg o)
Jaad 3ids 2 Lokl olell o Sl o llall

o 1l plonal gy B3le B0V Sllee (3 WIS ey ¢ Beaker 201 (2)
095 s3SI e 2 gl p o) O Jam Sy LaS ¢ Lo il amd | sl 1855 e g383)
iy b g B B

o a1l Ly 5l 3l gl piecs 1 Conical Flasks by sl 351 (3)
3 B 043 e Tl g O Jam B LS 5 el Slidas (3 ) i J) bl Y o
6 L 1,21 3 L Lgte o891 Gl eds el 2310 J) LYl 225
) e ) G301 3 U T gl i ] a1 i AU (Sl 2318
1] il Lol pliseuly JJL1 1 1l i plowsl ks OF e (L lan 5 3
Ll ool st o oo 3 2 5 10 I pltinzaly 3 plall 6,2 8 31
;.,1.-:- iidsy ik giae E.-L-._,.-.-T



Yy S

Indicators i) SJ1 5 LY (V£ ) B Gl

:.]:L-;M;.ha.:m{,;.__.._,gh.s_,i;_,&.:m;_,t L) i LS e e ke VI
U =Py N I PO PV R WL L UCAPIVE SR (I (I
1 Jaend 3 Bl dazaiy 38 b Wl ol 05 e I 0l 0y Cili &
wldes G dlaxzedl Yo fay ¢ prmanl dlan) o) 1 sl 5 e Jolad)
el
Bkl — maldl BYs =9

daznyy ¢ Jolacll i dte Lgiy) iy diade Dy el ol ol e ijle o2y
g e e Jltay ¢ Il Lgd Janzedl (PH ) oo g begdl @01 dad (e e 101 O )
A LLH I ERE RN PR TR P 1 v - (S L L[

PEJS PPRUPE VL PRSVIESPCIENCRRER RIRERIU ) U PEES SRR H
g Jasd AN CPH ) o g sl

.*}M@hpﬂ@rjﬁlpjﬂshj Aﬁlﬂl_,‘_pl"i-ic‘,._,;d Tadsaal) P J g

JINEY
pH sde HJJ! ll....di
A b 3| el B g

ies] e B2 -7 A e
al e 0.8 <TA | LasY1 0358 s
el e =Ly PR TP
I.‘?_.'Jli J—L\-ﬂn V=T ji_jﬂlldﬁu_,ﬁ__’j
ey el INTRELY: JORCTR R
S el qev =V i S0l Jy 3,50
] GPpesH A =Ae callss el
aul o 4 =Aee G e




Adaall bl L gl poncd (3 dadda VA

J Y nas s -

Ul Bagle oo ba e ST Ul 3 Ll il L) & pine LS 0 oy
A Phenyl amine ) ¢pal Joly ( Fermoin ) o godl) Zams YA 10 g 930 Wl 2l cya g ¢ 1Y)
ity s -y

(15 L by Lo ISy T30S Janis Ao S 0 6 35
e gl ln (e ey ol lee o1 531 g S 5 i) i ol s e
gl gl il J sl YN
lel JYs =t

iy e promantl) o) gl s ol gy S a8 DS e 0 ke A
Llar 3 LIS Jaxzad! LA ke BYI o ey Doladll B e 35U o elinsly i )
gl Dl s
ehling Reagent p-olgd J gt

t jaaianell

Fdlamza W1 3 & slie o gt Ol pd sl e 065

amam it Je .0 e se 3(CUSO4) ol S5, S e e FETECUL )
oo Jlamd e ol el S

demS g pde tn @ VY g g geadle ppS ol Sl b o e VIV L -
B P TEI  PEE CA I U PRNEPW]
Orcinol J gy )Y L2315

: jamll

P ol Sl

st LN Ja ¥ =

{FeCli—6H;0 ) JUI ehapdl ay, 5l8 pa ot Vonr o La Yo =Y

P FA S el e e Ja Ve Y



iy L=

Ninhydrin oy jbegsd! J gl

PRI S Ll el

kel o p A )

..;g.ﬂl;;,-‘;@‘gy.ﬁ =T

(il gons ploe Joon ) 31 btaa i g0 J Sl bl g0 58 0 J 5l e Lo 0 =W
! Jaziay ales o ( Ethylene glycol monomethyl ether, C;HyO; )

0.8 (gur gt @By gama i 8 S g U gl e Ve 2
Nelson Reagent o sgeld L2215

ke sle fo Y0 3000 sl i pa e 0 VY04 OIL A i3IS ] =)
.ﬁ}lﬁ;ﬁh#&ndm\‘,a.&m#dmﬁ

3 Sodium arsenate p 3 goadl Sl e a 1,08 OUL B SIS sl Y
adesle Lo VY0

EA J) Y3 20 TV 3l oy e Jaity B Li2lSU) ps A CiBISU) 256 =Y
A 3l Ty i Bk BS10 Gl J) sl B o8 del
Somogyi Reagent (o o iy

05y St e elon 3 el Sl S e o V0 Oy A GBS s =)
et SUl e

Uy i ele 3 o go gl g2 S 1on 0o £A8 O B CiBISI piand =Y
e darla ) 3 OVl Jalit 3 ¢ Jlata ele 3 o o peally gl 1B b e 0 Y. 84
e o Sl aand 1 0,8 SO kil oLl JaSsy

Sl S B LIS ) (el ol S ) A CatIST e e A Ly Y
€ il 1 S s peall iy S e o VY Gl o 55 (ool

DLl o by @3 e sle fo Voo 3 p s guall 0y, S e e PUOM 8
il g i ety ¢ b Vo ] el LaSo s € el ) Bliay o 4250 5l
A e Ao de 251



Eokaall S L ) yonsd (3 Zauki YA

Sl Gl (V0 ) oF Gl
LA 3 LS Jleazal il e ool 3 e ll ol le i (ol Llae dazad
L L1
g::l.,-.;l“n,.._s'dhn.d -
e SIS 5 il el o ol by B S s Job s ol 1 i
ol sl Uy y Roied ) ol ikt o il oy (6,505 550 0 Ll

383 Jlwd Jlancal =¥
el Cilatsy Sl dsly ks o Bela ey )l 3l loay SO gl 3 s
Wy S il el o Lk

g g g gl SIS 3 Ulamal =
il 18 5 el o i 0 30 gl 0 1St gl e ook
il ik Y.y et ol (03 Tk ol Ui ity dele g2 gt 5k 0,1)
ok il il olakielf
G el —¢
UL Laons A o e s o 0 el g S U ot bl ) s
sl Yy olilll Jlaaeul bady ¥ 5 (Autoclave ) I jlog S5 dosy ol y il
o2 A ) ey ST
& 3 il et 8 el s iy
aly om0 el ni domy 3 tlon il oL T S0 i (f
Ay geaall Jloald LI lonzaal g &y puaall oAl
Y L ol Wt S el JS20 Lgales 135 padl e 13 (2
e Bl 0 plallS T e o (g 28
ama o 0% 0S5y el Ll oS8 T cpen ail aens 313] el )
O Py T G B FU YN Pu |
ol e 13 4 gl Lk ey (2



FAY G S

3 edacy Lgisid Jiads Yy oyl L2 e lowialy Uy s Il i Juay (A
ol gl
et i Y Gades sl dlesad 552 Y
B T35S Rt o el IS ik 52 Y (g
bl e piad
Loy S sl 2 =
Jle e AL (F0) Jh e sbps 58 A Sl ST sl (g0 oty 2 Bilo] 0 uase
2t o guall ey Sl
Cleaning solution wikadl J e —¥
o aall el e Zlla (YV0) (3 o geusli gl la g S0l e (V0 0D B3] 10 ast
A g ek &) S A S el Bl A ) ] JaSy
F A ) ety sy jS) sl o e =Y
) el (g doly @ pn Ay Sl a0 e 750 0 it



Aaall bl L gl poncd (3 Zadda TAY

. Tissue culture Ayl gl (V) gl

Ladida

RYRCXPINE YRS BN, JANUE SIVPIP: A VVPS E L R E AT
LS (3 Sty dadins iy
Aol JE Dol R 5 590

P R PO KL [ B WP PR PR PO JA 0 B S L P Y
Of &> Clonal propagation )l LS, awy Lo ol Micropropagation 3.t LS
LA 155 g el B3l LA Slimzad ga Sl (1 dgplize EW) s 33
PREL R TR

Gl S O ol (¥ ) dglie s 2l By 1 3 e 01O e
Sl sty b pke 1 L5 3m U035y g ¢l ol ol cpo 26 e icl) T i
G b5 TSV oW alasizt J Lt 3gns 45 ¢ 31 S B dal) dadall iyl
e o Ja L 5 il S sl Tl 3 DU e 3 258 ok g sal 203 215
Sl edn e 0] el L3le ) B Lgarled 21 (6 i) pmadt] acad s L2V
el (353 30y 0355 A5 I Sl bl 365 0V Sl gl 0 I L2 0,5 2340
) ol e LN GBUL J) J g gl pdees S el o gl ilaasdl A3 1
Bl ol e UL e k] ooty il g T ) s e JUYE e 0 oy Sk
S Lty LY DoV o5 G e ol gl e B UL 218 3 b e 3,28
AtV pl5e yany Jaad il am L Gl 3y i s Ll bl
WU Laby Callus ISI1 ¢ 5150 00 45Ty Sds] Ol ot

Aadkia

Aot ol s e ALY L) Jatend 331 S U L g eliae s
L1 s n g Parenchyma cells Luasi s WS 05555 p ol 5 goy @S Jllyy Lgd g5 21
7o ke LT 31 .01 il 5ale 0385 (61 Callus IS ey o L gt 3
Tl A L e aelt a5 e LS 3555 LYy il 2Ll d )l Ll Shaking



YAT

= AL

L3 Jlaiil (3 o a3 adn 5152091 5l o M s OF G5 iy 38T 1Y e Laslite]

It
. L8 L) 5 2l
ASSA sEAl
A oy

s ey M

DA s

peiv oy g I8 eande VA oy gl Sl S

PESPI p3:230 EDTA. PESPRLY faedlS 2l

vl oy Silelid ozle VY paeiile wly, S

prde Y el e A parelip Sl

cq.:gula LA Cpalad Eq.:,.l.a'lﬁ."' oyt g S 2

Eq.:,.la LA o ki f.:ula fos fﬁ-‘ﬂ‘;"l‘:"‘.)‘s

ambe +0 WL S s pnde TYO | ppsgaall ool oilin b

D ga gm DS e anle 1.0 Sl g yaale

f;.':-la*,\ﬂ Cpns E..-J.A LA ‘_,,-J'Lf-i:JL:JJS

TS s prde 1 i dy i8S

1-.?\.1.' ¥ _J_}_)s—-l r.-qln v Yo r_w'-?_xﬂdg.lﬁ

tel] (538 S g anle Y b ol S

e T ST ey Sl g el

T"""'J"

Radszanll ) 3341 g 31 L1

gl sl )
0N 8as; 458 Jlad dyle =Y



Adaall bl L gl poncd (3 dadda TAL

el g Glbly il 2 5l darle) ussS -

Al planly Clialid g & i b olealy Pl e gpod bl isy -t
Ty 5 Sy L ga LS ey

g dS e

ol g

(Gl Jgadt 3 S 5 yS AUl LS e 03805 201 AL 2l iz =)

LU pH o s bl ) daiay o3 il el ) dmly J) S0 o dn JuSS =Y
(oo d Rad oo e AL

Gl cioad 3l 0 ) Glaskis Jhe 3 anio g 5l s o a3 pladl =¥
REJVENPRUTIPPN SRRV ARLPN F R PUT WP

S5t Al J oS 3 ine o e Tlaualyy Booall GG oy Jaue g Y1 54 udail =8
Ll 5 ot TBLI Il e aS 3 anie o8 JLEYI potll e o3l Lin

B dny ST 5 el 3 et 5 Callus QLS g 0S5 20 YV g dny =0
B iy ) iz Of Y C?’L"‘T

ENTIRAY

oS e 5 le ga Janl o dalsy

AN W Leadl 7 1l
EPES LI RCPTS TP UL
. Callus tissue LLJl & 2l o IS i =)
. Conical flask by 2 3,55 =Y
. Shaking apparatus Lar\>- 31 3,00l 3528l 5l ) Sle =Y
. Slides and covers Lhily 4 42 w0 -8
. Compound microscobe .S » Jyio 42 =0

s Jealt 43 o



Tho - S

Al g b2 3000 3 IS e s e =)
(iRl &gl 3 dadinll LI il s 1y )

-rh.iMi-ﬂgjuhegwufaﬂwhﬁdlcb -Y

o pian e o iy by 30 Gl ol e ol i s Y
ladlly el g Sl g w310 e Lpats

LM 5 gy Yy g SN Lt Bl gl e amdl -8

dualadl

Gdgde L JUY e g WO s g el 3510 00 WS 5 gy B,
Ay o SIS Josh (3 e 0 ek OF 05 0 i






p—a130ll

Aoy AN etz S Y
Al i s Ll g S LanSHCpY 0 00 ) dan e Jl ke ¢ g M
‘;_,Jﬁq :u.-.aﬂ:c“j}'.ﬂ_,
L LA UM (2T 21 E) daa dogh ¢ o )l ¢ deas duadt o ot gl
.[rT‘ “'rla.hﬁ,rwhl._.ﬁa r.‘:‘.u_-..:l.- E el dast :C'JLJL f oo das +L.,'-_..:AJJ1
3 g M b ¢ ollally aladl 20 Loadl LA T ¥ LA
oy peaill b g g (ad VENY / 21880 ) il e as deatt < -Yesly
P o AL Dl oLl 0 23 Bales Lo/
,IGM1J-F'L_§.L'F’- :J‘,s.bi ‘_HJJLJL-.F- tu-;-nﬂ_: H Jﬂ‘JLﬂ-M ;EJ.....'I-
cidgadl Ole gpdall s ddaatl oy loedl ) Ll b g i (21 4 A0)
oS el el 30 AUS
t & GEJ.AL:!H ‘ .CU,}:JUJ‘:':JJ;".{)‘JLJLJJH A 5-_-31:-“ :\.n.J:LH

TAY



Adaall bl L gl poncd (3 Zaidda TAA

C el e a2 ¢ a B 5 el el ale Oy 2Ty 25 e R
daalr c ozl O gl olae (Y0 0 0) deald] dadall %L«Jmn.:._:.

o2l 3 pae S

Lol Ldadl LawnkigJ.CaVAAY ) Oladow da ¢y ¢ e slaw ¢ (g5l
el oty JLadl @l 55055 ¢ o sl dmaler L (b L oo pnd)
31l

Adanll L bz ) pond L 2 VAAR ) deam dea ¢ ot ol € aliian 35l e
3 gacs S Rl S 0 28 Boles

e [ ey

Aldrich and Cullis. 1993, CTAB DNA Extraction from plant tissues. Plant
Molecular Biology Reporter 11(2): 128-141 htip:/fwww. Pa. ipw. Agrl-
ethz. Ch / research / Apple / prolocols / etab — xir. Him,

Arms, K. and Camp. P. 8. (1979). Biology, Holt, Rinchart and Winston., New York.

Bland and Tanner, 1985, htip: employees. Csbsju.edu / SSAUPE / boil 327 / Lab /
water [ water-lab-freez.him.

Brown, J.5.,Gasanov, R. A. and French, C.8. 1973. “4 Comparative Study of the
Forms of Chlorophyll and Photochemical Activity of System [ and System 2
Fractions from Spinach and Dunaliella.” Camegie Institute Yearbook
72:351-359.

Chen, 5. L. 1952, * the Action Spectrum for the Photochemical Evolution of Oxygen
by Isolated Chloroplasts. ™ Plant Physiol. 27: 35«48,

Clayton, B. K. 1965. Modern Physics in Photosynthesis. Elaisdel Publishing Co.
‘Watham, Mass. U, 8. A,

Enger, L., Joly, 5. , Pujol , C. , Simonson , P. , Pfaller, M. , and Soll , D. R. 2001.



¥Aq e

Cloning and Characterization of a Complex DNA Fingerprinting Probe for
Candida parapsilosis. Jowrnal of Clinical Microbiology. 39(2):658-669.

Gerson, D. F. and Poole, R. 1. (1972). Chloride accumulation by mung bean root
tips: A low affinity active transpori system al the plasmalemma. Plant
physiology 50:603-607.

Lobban ,C. S. ; Chapman , D. I. and Kremer, B. P, 1988. Experimental phycology —
A laboratory Manual . Cambridge University Press.

Salisbury , F. B. and Ross , C. 1992. plant physiology . 4 th Edition — Wadsworth
Publishing Company . Belmont, California, U. 5. A.

Sartory, D. P. and Grobbelaar, I.U. 1984. Exiraction of Chlorophyil {a) from fresh
water phytoplankion jfor specirophotomeiris. Hydrobiologia,114:177-187.

Saupe, 5.G. 2007, Determining Osmotic Po.tential by the Freezing Point Depression
Method, Biology Department ; Collegeville, MN 56321; (320) 363-2782;
(320) 363-3202. http//employess. Csbsju. Edu / SSAUPE / boil 327 / Lab /
water/water-lab-freez. Htm,

Smith L.and FeinbergJ.G.1972 . Paper and thin layer chromatograph and
electrophoresis. Longman Group Ltd, London,

Wattier , R. , A. , Prodohl , P. A. and Maggs , C., A. 200. DNA Isolation Protocol
for Red Seaweed ( Rhodophyta ). Plant Molecular Biology Reporter. 18:
275-281.

{without) Precipitate DNA hitp://Karma. Med. Harvard edu / wiki / precipifate
DNA.

{without).Lab Experiment on Light and Starch Production in Photosynthesis.
Cornell Science Inquiry Partnerships Ph.






iladhasaoll SisSs

Equilibration

Geotropic Responses
Extraction

Auxin

DNA Fingerprint
Osmotic Potential
Chromatography
Column chromatography

Paper chromatography

Thin layer chromatography { TLC )

Callus

Tropism

SR = g Y

¥4

Sl Ol

2 I oD ozl
i

pS)

W denadl
Sy dgd|
RN

gosadl Ul i
o) S0 Lail

a3, C"J-ﬁ e Gl Jhadl

IS
elosi]



Lhaall bl L gl pd (3 dadkia vay

Freezing Point Depression
Synergistic effect
Gel-Agarose

Fractions

Meutral Red

Cuticle

Adenine

Methylene blue
Symptoms

Maximum Absorption
Alpha - Amylase

Alumina

Salts

Amylase

Anthocyanin
Deoxyribonuclease
Anode

Anions

Litmus paper

Whatman Ne.1 ( Filter papers )

Orcinol

Sl A Hlid
3l
¢N¢ngr7

53 e el !

(G ) Jolaze jaor|
il

ool
(Gae ) Cplite 3,5
ool el

¢ ol joluazad 5508 il
(ol soloel - W
e

ool

(@3l) kel
(B ) Ll 5l

39 aadl 5l
dasall s

(Wl & Jad gl ) U il
a1 Bl
\erc,;j.jiJJT
(a2\S) J eyl



var

Izopropanol

Metabolism

Ions

Chloride lones

Elution

Triple response
Application

Detection

Hydrolysis

Adsorption

Absorption

Relative absorbance
Hypogeal germination
Epigeal germination
phototropic

Indole Acetic Acid (IAA)
DMA Polymerase
Enzymes

Proteolytic enzymes
Fermentation Enzymes

Restriction enzymes

Sloellaall =t

Il sl
ol

A
BriCupen ﬁi
)

W Ayl
2L}

Sk

(Sl J£) 5l
S

ool
!

ool ol

Sl ol

Fe el

RES VP PR Y|

DNA . 5|

eyl

Sl gyeld U1 Mol le 3
sl ol

iabels ols )



Lhaall bl L gl pd (3 dadkia v

Oxidation Enzymes WL PRCHY S|
Hydrolases ( Hydrolytic ) enzymes il _,I Laola oile )
Reflect a3
transmit S\
Invertase Ceil) 35,548]
Cell division A o L)
Active cell division Ll g yls o]
Petrolium ether S
Ethylene k)
Egg}reie}dlmme tetra acetic acid JERpov L__,,r-ll.u D:_--i g‘u cnltl
Ethylene glycol monomethyl ether A ke E;J'L:-T J$Sla cal)
Elodea ((Fleoli) b
@
Primer leal
Seedlings <l el
Parenchyma cells (L) Al
Protocol JsS 5
protone (opmsodagdl O 9l ) O 975 2
Pyrimidine CRek
Epidermis 5

Cyanobacteria o135 301 L Sl



Tae

Plasmodesmata
Plastids

Chloroplasts
Etioplast

Incipient plasmolysis
Cap plasmolysis
Limiting Plasmolysis
Tonoplast plasmolysis
Convex plasmolysis
Concave plasmolysis
Polymerization

Red hiliprotein

Blue biliprotein
Photosynthesis
Benedict (Solution)

Benzen

Poly vinyl pyrrolidone { PVP )

Betanin

Purine

Sloellaall =t

(L iMgis p dailn ) Blajes pa s
Slzadly

el i ldna
1oLt olazuth
Al La 3k

3 gauddtll Lo 3Ly

o sl

5 gl LA Lok

Gz L3k

5 yade a3l

5 ol

(Gagms ) o)y 55
(Game ) 5,00 05 g s

i
O3hd gy Jl J g
(rdl 3 e ) iilae

oEE



Elaall S L ) yonsd (3 Zonki

Relative effectiveness
lonization

Annealing

Inhibition
Degradation enzymes
Glycolysis

Tasting
Accumulation
Porphyrin
Concentration
Substrate Concentration
Decantation

Trypsin

Promotion
amplification
Neutralization
Polymorphism
Mineral Nutrition

Denaturation

A

§ S JE

Gals

oSy

Uy S F
(Jll) 58 5
oYl 58 5
I

(023D s 5
Sl Lails
Jolws

& dad



vay

Sloellaall =t

Polymerase Chain Reaction ({ PCR )

Dark Reactions
Photochemical Reaction
Electrophoresis
Colourimetry

WVacuolar contraction

Inter Simple Sequence Repeat { ISSE)

Arched plumule
Micropropagation
Clonal propagation
Development
Differentiation
Respiration
Cellular respiration
Anaerobic transpiration
Aeropic respiration
Purification
Spotting

Torsion balance

Tyrosinase

Skl 3 ul)) Jelis
B e L

4 g S e i
(5 p)b)i
oy S

S ol

s Co\ad) (ke B pal 225

iy JI 55
Gads PSS

e SIS

t‘;'lh,n'ﬂg-&.ﬁ

(Ogee) s

(o)) s



Adaadl Sl Lo ol paned (3 ek va A

Rf (TLC) o =l
Rg (ol Sud) (e gl
Cork porer L.Hl& -y
Thymine onsls
Tri-Palmitin (23 ol S
Adenosine triphosphate (ATP) gVl eli g SN
N,N-di methylformamide (DMF) doala ) gall 2e S
Nicotineamide Adenine Dinucleotide Aealed oSS ;&ﬂ SIS g:u
Dinitro Salysilic acid ( DNSA) Sl LIl jass 923 JL:.?
®
Gibberellin by e
Adventitious Roots Lo e jgde
Polyethylene Glycol (PEG) kYl e J 60N
Glucose 3 JS “,J:-
Soxhelt ((CduS g ) podzaill Gl
Shaking apparatus (1) EJJ" BiFES
homogenizer ool e
U, V-trans illuminator Ly (3 92l 2N sl Jl

Autoclave ( (gt ) (ooiiad B yES



¥a4

Vortex

Centrifuge

Micro centrifuge
Warburg's Respirometer

pH meter

UV-spectrophotometer

Light meter
Turgor potential
Water Potential
Guanine

Gelatin

Steady State equilibrium
Acid

Sour

Chromaphore moiety
DMA bands

Double helix

Pyrrole

Water bath

kol all =S

t o S
S0k e
G2 55 20k Sl

{WM‘J‘L‘M}E&JGJ%

ot @ el Sl

5 ) Fyadl Gkl A Sl

( Lty (8 Dasly
seloIaud Ll Sler
il dg

Gl

vl

-

& g 0131 il

Gl . el
Ol el

S39l Jaedl a -
g s
Jgpm Ll
gl



Eolaall S L ) yonsd (3 Zonki §os

Water bath ol plo
Aspartic acid C4H,0N Gl e
Perchloric acid o slS gl aes
Glutamic acid ~ CsH;O,N Gl gld| Jaas
Acetic acid Sl Jaes
Glacial Acetic Acid e LA e
Lactic acid LS Jaes
Citric acid Sl gl Jaes
Hydrochloric acid HCI Sy slS g udl o
Ribonucleic acid ( RNA ) St Sap yae
Deoxy ribonucleic acid { DNA ) M! 'u,ﬂju GOy Say pae
©
Xylem i
Hook (4 _,52.-.« 3 ZgLL::-
Amonium acetate s yﬂrl ), e
Ethyl acetate Jl o
Sodium Acetate a2 gl M
Sodium acetate 32 gl MM
Whirlmixers U oo
Blender SuAS Lo

Cuvettes L Ol .'.'i L3



Photo cell
Plasmolysod cell

Yeast

Endogenous
Temperature
Indicators

DNA Markers
Warburg's flasks
Krebs Cycle
Conical flask
Diastase

Dehydrogenase

Ribosomes

pH

potential of Hydrogen

Peplide chains

Phosphodiester bonds

Hydrogen bond

cohomllanall ot

TN
ozl Ll

is1s

-5 JtLl i 3
(azsS) 53>
(La) iy Y5
Tl 3lse
oS 852
GFIF Sus
(@) sl

() e asie

o Sl g sl
el 03,

(e suderdl A1) o s bl @3,
Ly kg,

5l gl NI LSS Layl

i g hon hal g



Kanthophyll

Sodium arsenate

Stem

Running

Ribose

Deoxy ribose
Sucrose

Solid sucrose
Reducing Sugars
Sucrase

Strip

Electron transport chain
Somogy's Solution
Hypocotyl
Epicotyl

Apical dominance
Cytosine

Cytochrome

idaall A Loyl ok (3 Harke

o
[~

£y

Jde 555
rﬁj}dﬂ ﬁ-‘Lh:lJ_}

ol
Ol e

gl S

S ail ulas S

S
s 53 S
Upz ol S
(w231) 5

3 720 U5 ek
(Usl#) g yae

foad ol

e s

P35 g



.7

Cytokinin (Kinetin )

Lawn
Etiolation
Chlorosis
Film negative

Deplasmolysis

Ascending
Amyloplasis
Pigments
Accessory pigments
Bromophenol blue
EthidiumBromide
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Middle Lamella
Green house
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Diffused light

Energy

Coloured bands
Spirogyra (Algae)
Chardakov Method
Cryscopic method
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Mobile phase
Action Spectrum

Absorption Spectrum
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Poly hydroxyl aldehydes
Poly hydroxyl ketones
Dye markers

Authentic markers

Column

2.,&.....11;:'..,;.J|k=:._._,5_,,..&&';3..-41- i3

Pl b sy

sl
ke Uil
Lo g e oo
(A 3 ) 81 ,La Ty b
J plonal] Aozl 2k ol i
eyl sk
T
Wk
oobae)l ik

La 3L iﬁU&-

Xy B gt
LAY S g kgl 3k
L5 525 JouS g el ke
Liall wlade

ol (o lah) ke

3gas



Columella

Ectoplast

Tonoplast plasmolysis

Red phycoerythrin
Phycoerythrin
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Buchner's Funnel
Bases

Planimeter

Cations

Cathode

Carotenes

Beakers

Polaroid

Sodium Sulphate anhydrous
Optical Density (OD)
[soamyl alcohol

Pellets
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Automatic pipettes
Pasteur pipette
Flaccid
Phytol
Compound Microscope
Stereoscope
Magnetic steering
EB-CTAB Extraction buffer
lodine Solution
Hypertonic Solution
Plasmolyzing Solution
Isopiestic (isobaric) Solution
Izotonic Solution
Hypotonic Solution
Buffer Solution

Acetate buffer
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Solute
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Solvent

Bitter

Osmoticum
Macro molecules
Tissue culture
Biological catalyst
Icing Sugars

Hot plate

Comb

Injured

Anti- log

Handerson-Hasselbalch equation

Absorption Coefficient
Respiratory Quotient (RQ)
Calibration
Photosynthetic Rate
Transpiration Rate

Algae Suspension
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Packing the Column

Turgid
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Prism

Region of elongation
Protactor

Etiolated

Volatile substances
Methanol

Methyl Orange
2-mercapto ethanol
Digital balance

Microwave

Bell jar

Oat

Dehydration

Plant tissue

Mesophyll tissue
Starch

Soluble starch
Transmittance (T)
Membrane permeability

Selective Permeahility
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deficiency

Origin

Light compensation point

MNinhydrin's Solution
Specics

Liguid Nitrogen
Melson's Solution

Poly nuclotides

Descending
Mortar and Pestle
Hormones
Agarose

Sodium Hydroxide

Filter paper

Chlorophyll
Donate

Uracil
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2-mercapto ethanol

Abscissa

Absorption
Absorption Coefficient
Absorption Spectrum
Accessory pigments
Accumulation

Acetate buffer

Acetic acid

Acid

Action Spectrum
Active cell division
Adenine

Adenosine triphosphate (ATP)
Adsorption
Adventitious Roots
Aeropic respiration
Agarose

Algae Suspension
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Bases

Beakers

Bell jar

Benedict' Solufion
Benzen

Betanin

Bio kit unit
Biological catalyst
Bitter

Blender

Blue biliprotein
Bromophenol blue
Buchner's Funnel

Buffer Solution

Calibration
Callus
Cap plasmolysis

Carotenes
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Cathode

Cations

Cell division
Cellular respiration
Centrifuge
Chardakov Method
Chloride Iones
Chlorophorm
Chlorophyll
Chloroplasts
Chlorosis
Chromaphore moiety
Chromatography
Citric acid

Clonal propagation
Coloured bands
Colourimetry
Columella

Column

Column chromatography
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Compound Microscope
Concave plasmolysis
Concentration
Conical flask
Convex plasmolysis
Cork porer
Cryscopic method
Cuticle

Cuvettes
Cyanobacteria
Cytochrome
Cytokinin ({ Kinetin )

Cytosine

Dark Reactions
Decantation
Deficiency
Degradation enzymes
Dehydration
Dehydrogenase

Denaturation
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Ectoplast

Electron transport chain

Electrophoresis
Elodea

Elution
Endogenous
Energy

Enzymes
Epicotyl
Epidermis
Epigeal germination
Equilibration
EthidiumBromide
Ethyl acetate

Ethylene

Ethylene diamine tetra acetic acid ({ EDTA )

Ethylene glycol monomethyl ether

Etiolated
Etiolation
Etioplast

Extraction
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Fehling's Reagent
Fermentation Enzymes
Ferroin

Film negative

Filter paper

Flaceid

Fractions

Freezing Point Depression
Fructose

Fucoxanthin

Fungi
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Glutamic acid C;H,O4N
Glycolysis
Green house

Guanine

Handerson-Hasselbalch equation
Homogenizer

Hook

Hormones

Hot plate

Hydrochloric acid ~ HCI

Hydrogen bond

Hydrolases { Hydrolytic ) enzymes

Hydrolysis
Hypertonic Solution
Hypocotyl

Hypogeal germination

Hypotonic Solution

lcing Sugars
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Ineipient plasmolysis
Indicators

Indole Acetic Acid (LAA)
Inhibition

Injured

integration

Inter Simple Sequence Repeat { [SSE)
Invertase

lodine Solution

lons

lonization

[soamyl alcohol

[sopiestic (isobaric) Solution
Isopropanol

Isotonic Solution

Krebs Cycle

Lactic acid

Laminaria (Algae)
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Lawn

Light compensation point
Light meter

Limiting Plasmolysis
Liguid Nitrogen

Litmus paper

Lutein

Macro molecules
Magnetic steering
Maximum Absorption
Membrane permeability
Mesophyll tissue
Metabolism

Methanol

Methyl Orange
Methylene blue
Micro centrifuge
Micropropagation
Microwave

Middle Lamella
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Mineral Nutrition
Mobile phase
Monochromatic light

Mortar and Pestle

N, MN-di methylformamide (DMF)
Melson's Solution
Neutral Red

Neutralization

Nicotineamide Adenine Dinucleotide

Ninhydrin's Solution

Nitrogen base

Oat

Optical Density (OD)
Orcinol

Ordinate

Origin

Osmotic Potentiol

Osmoticum
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Oxidation Enzymes

Packing the Column
Paper chromatography
Parenchyma cells
Pasteur pipette
Pellets

Peptide chains
Perchloric acid
Petrolium ether

pH

pH meter
Phenolphthalein

Phenyl amine

Phosphate Buffer Solution

Phosphodiester bonds

Photo cell

Photochemical Reaction

Photosynthesis
Photosynthetic Rate

phototropic
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Region of elongation
Relative absorbance
Relative effectiveness

Respiration

Respiratory Quotient (RQ)

Restriction enzymes

Rf

Rg

Ribonucleic acid { RNA )
Ribose

Ribosomes

Running

Safranine

Salts

Somogy's Solution
Seedlings

Selective Permeability
Shaking apparatus
Sodium acetate

Sodium arsenate
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Sodium Hydroxide NaOH

Sodium Sulphate anhydrous

Solid sucrose

Soluble starch

Solute

Solvent

Sour

Soxheli

Species

Spotting

Spirogyra (Algae)
Starch

Stationary phase

Steady State equilibrium
Stem

Stereoscope

Strip

Substrate Concentration
Sucrase

Sucrose

Symptoms
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Synergistic effect

Tasting

Temperature

Template

Thin layer chromatography { TLC )
Thymine

Tissue culture

Tonoplast plasmolysis

Tonoplast plasmolysis

Torsion balance

Transmit

Transmittance (T)

Transpiration Rate

Tri-Palmitin

Triple response

Tris ( hydroxy methyl )- amino methan buffer
Tropism

Trypsin

Turgid

Turgor potential
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Tyrosinase

U.V-trans illuminator

Uracil

UV-spectrophotometer

Vacular contraction
Vermiculite
Volatile substances

Vortex

Warburg's flasks

Warburg's Respirometer

Water bath

Water Potential

Whatman No.1 ( Filter papers )

Whirlmixers
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