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Experiment 1

Calculations in biochemistry

Preparing and handling solutions is an essential part of experimental biochemistry. One
of the key tools any new science graduate can have is to be competent in preparing
reagents, buffers, and accuracy in pipetting. The three most common concentration
expressions biochemists use are molarity, normality, percent (vol/vol, wt/vol, mg% and

wt/wt) and X’ concentration.

SOLUTIONS: Several methods have been developed for the preparation of solutions,
the following methods are used in biochemistry:
1. Percent solution. (%).

2. Molar solution (Molarity)

3. Normality b,\j\f;‘”p;
9 9 b / o
4.”X” concentration,_. . o S’f,
@;, et
0 e v

T :
Stock solutions (or concentrated solutions) are often defined as percent, Molar, Normal
or the informal “X” concentration. If a solution is made of one component, then the
molarity is usually shown. When a number of chemicals are used to make a

concentrated solution, the concentration factor X is used.

PREPERATION OF SOLUTIONS:

1. Concentrations in percent:

Hydrocortisone
1 0/0 W/ w Reduces inflammation,

Hydrocortisone relieves irritation & itching

A. Percent by weight (w/w)
P
(X g of solute/100 g of solvent)*100 = X%
) &
Ex. a 10% (wt/wt) solution would be 10 g of solute and 90 g of solvent.

Example
A pharmacist asks a pharmacy technician to remove 30 gm of hydrocortisone from a tube of 1%
hydrocortisone cream. How many grams of hydrocortisone are in 30 gm of the 1% product?

Set up a proportion - 1gm:100gm: X:30gm 19— 1004
Solve: (100)(X) = (30)(1) = 100X = 30 = X =30 + 100 » — 309

Therefore, 30 gm of a 1% product contains 0.3 gm of hydrocortisone.

Fig. 25
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B. Percent by volume (v/v)
o
(X ml/100 ml of total solution)*100 = X%

Ex. A 10% (v/v) solution would be made by adding 10 ml of concentrated solution to

&

90 ml of dilutent.

Example

What is the percentage (v/v) of liquefied phenol in the topical product?

solution? This will give you the v/v percentage for the solution.

In the preparation of 200 mL of a topical product, the pharmacist added 6 mL of liquefied phenol.

In other words, if there are 6 mL of phenol in 200 ml, how much phenol is in 100 mL of this

Ll s ¥/ so, L ed ol o

Solve by setting up a fractional equation and cross multiply. Crafdolon 88 o o\ o>
6mL = X ->(200)(X)=(100)(6) >X=600+200=3 mLin 100 mLor 3% »—bo~t
200mL 100 ml bl =28
200 w» ~ 600
w-3ntin lo0nd  Fig 24

Drug Facts

Active mgredlent Purpose

150DrOPY! AICONOIT0% VAV.weeeeeeereeereseresesseessee Antiseptic

Uses Hand sanitizer to help reduce bacteria that potentially can
cause disease. For use when soap and water are not available.

C. Percent by weight per volume (w/v)

(Xg of solute/100 ml total Volume)* 100 = X%

Ex. A 30% NacCl solution would be prepared by adding 30 g of salt to a
vessel containing 50 ml of water then QS (fi// to Quantity Sufficient) to

Nl &£ | 3y fpo) bk 30 3 be) pi

P 3 N
(S <asls Som NP . N A,
measure [100ml. s e o e | D9 <Srema | outy o3l e
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ADULT(0.1% w/Vv |
NASAL SPR %

Xylometazoline

Hydrochloride, 100 ml— Q}Ti
oLbl e 0'5’

Do not add 30 g to 100 ml of water, the resultlng solufion would be more dilute than

planned.

Example
How many grams of sodium chloride are in 500 mL of 0.9% NaCl solution?

Using a fractional equation:

0.9 gm x 500 mL = (0.9 x 500) + 100 mL = 4.5 gm of sodium chloride % —=, S00mt
100 mL 0-43—4(00»«1

09gm=_ X 500 mLx0.2gm=100mLx X = 450 = 100X —)l X =4.5 gm sodium chloride |

100mL 500 mL

Example C/:?')’ v

100 sk

How many grams of dextrose are required to prepare 3000 mL of a 10% solution? Remember 10% means
10 gm in 100 mL of solution. 105 —= 160m4
3000 st x 10 gm =(3000)(10) + 100 = 30,000 + 100 =300 gm > —= 3000w

Therefore, 300 gm of dextrose is needed to prepare 3000 mL of a 10% solution.

s> ot o s\ B
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vy puank Gyyo© o=\ | D. Percent by mg per volume (mg %)

g pe Vol mg of solution/100 ml of total volume

—"3 <= === |Milligram % is often used in clinical laboratories. For example, a clinical blood sugar

C o [00nt = 55U o
<__ 5ot ¢ | value of 225 meanq 225 mg of glucose per 100 ml of blood semm{

&
sty leo

[y \\) T"”_ ey

e Somehow similar to w/v, however here we use mg/100ml, rather than g/100ml.

cr why N sy b5

"o e 2. Concentration in molarity

Molarity is the most common concentration unit in biochemistry. Make certain that it

the abbreviation is a capital M. Brackets [ | indicate molar concentration, usually in

M.
gramof solute
i Number of Moles v molecular weight
Molarity (M) = — =T -
~= 1liter of solution v 1 liter of solution

Example: How many moles of NaCl are present in 150 mL of a 1.5 M solution?

number of moles=M x V JAREE:
150 mx \
RZZ I
150 ml
where V=———-—— =0.15L, and M = 1.5 moles/L
1000 ml/L

g oo oo O So le s
QU Nire 2380 45
number of moles = 1.5 moles/L x 0.150 L page

5.9,25—‘\’77
=(0.225 mole NaCl;

MW NaCl= 58.5 g/mole, which is also equal to 0.225 x 58.5 =|13.1125 g NaCl.

Dilute solutions are often expressed in terms of a smaller unit therefore,
ImM =10 * M = Immole/liter = 1 pmole/ml 18 gou olimist bdth un t)s }3& 2000

1uM = 10 M = lumole/liter = Inmole/ml This wilt comerd e wi< b Lidar do !

WA fiorn pamet o Y-
1 nM =10 M = Inmole/liter = 1pmole/ml
;__’—’_’—)

Fr e OE o Sb 2o el #1000 > Joots
- —5)1,4,; L+10060 — ml
C em ot
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3. Concentration in normality

Normality refers to the concentration of a solution expressed in terms of the number of

equivalents of solute in 1 L of solution. This is same as the number of milliequivalent

weights (milligram-equivalent weights, milli equivalents “meq”) in one mL of solution.

Normality is indicated by the symbol N and is used, in calculations involving acid-base

(neutralization) and oxidation-reduction (redox) reactions.

Number of equivalents ./

Normality (N) =

o ocd S\ It <
bose

L

No. of equivalent = (weight + EW)

EW=molecular weight/ n
o ——=

The EW is the mass of one mole of ion (either H+ or

Volume (1 liter) v

N\Bos

OH-)

Where n is the number of replaceable H+ or OH- per molecule for acids and bases

/\/_\_’W—\

o0 Nt S\ 2 u ég !
grolt «—— CaolM,
weight

N / volume in lit
(n molecular weight) volume 1n litre

N=[(n* {weight/ molecular weight)[]/ volume litre

< o
N=[n * no of moles]/volume in litre

* While Molarity refers to the
concentration of a compound or ion in a
solution, normality refers to the molar
concentration only of the acid

component or only of the base

component of the solution.
Thus, normality offers a more in-

depth understanding of the solution's

\ concentration in acid-base reactions.
xc N Lo % V

b 4

Vi) ot S\

g

N=n*M

Example:

Calculate the no of moles and molarity of 0.5 N solution of H2SO4 made using 500
 N— -

ml?

N=n* M

0.5=2*M ------- >M=0.52=025M

M=No of moles/ volume in litre

No of moles= M* volume in litre
=0.25* (500/1000)
=0.125 mole.
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sien > Dilutions ="
g_/-—:“f"“ dee s . . . .
bl c_s oS! It is often necessary to change the concentrations of one solution to that of a more dilute
solution. In the process of dilution, the total amount of solute remains unchanged, only

| s . . o
lJ its concentration is decreased. This can be done by utilizing the fundamental

=t <

2.2y relationship just as follows:

— L Uls
C~HT__esl o

C_selobe
(sl St 485 C1x Vi=C x V2

where:

C1 = concentration of initial solution.

V1 = volume of initial solution.

C2 = concentration of desired (final, diluted) solution.

V2 = volume of desired (final, diluted) solution.

- This calculation is used for diluting concentrated solutions, usually those that are in

percent, molar, or normality units, also X factor can be used. —dl
- Itis NOT intended to be used when dealing with serial type of dilutions. -+~
~—— Le o & /

- However, it is very easy to use, but can be a large source of error for if the

=2l G calculations are not performed correctly. The biggest problem in using this method
S i,is( 18 whenyoudon’t keep the units the same. When using millilitres on one side of the
< "1 equation then you need to use millilitres on the other. The same goes for

concentration units.

When additional diluent is added to an aqueous solution, the concentration of that
solution decreases. This is because the number of moles of the solute does not
N~ — ———

c/l@_n’g_e, while the volume of the solution increases. the number of moles are the

same before and after dilution.
/\-ﬁ

Stock solution
before dilution After dilution

No of moles= no of moles

M1xVl= M2xV2

Add water
_
] *

= VM e * ] 9
< el

-
oo ooy
¢ o J 5

o >

The two beakers contain the same
number of moles of solute.
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Example: Prepare 50.0 mL of a 2.0 N solution from a 5.0 N stock solution.
d 1
ClxVI=C2xV2 bean

5.0x V1: 2.0x 50

V1 =20.0 mL

v

To 20.0 mL of stock solution add 30.0 mL of diluent.

Example: Dilute 7.0 mL of a 5.0% (w/v) solution to a 3.0% (w/v) solution.
ClxVI=C2xV2
5.0% x 7.0 =3.0% x V2

V2=11.7mL /

To 7.00 mL of initial solution add 4.7 mL of diluent.

Q,w g2 7"‘/()_3)&, . sae

Cjﬂo_, C}l&él = N Jo? @
37 /,A,A(JW 4. The “X” Factor

I

P =

A\J’”

ety Sl 2\ 2
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When a solution contains a mixture (more than one chemical) in a solution, the X factor
comes into play. The buffers used in biochemistry laboratory usually have three or four
components. Instead of listing the molar concentration of each chemical in the solution,
a stock concentrated solution might be labelled as 10X Buffer. This tells the researcher
that the stock solution is ten times more concentrated than it needs to be for use. Thus,

a dilution is in order.

Components | 1X (working concentration) | 10X (stock concentration)
A IM w0 wsn o, |10M

B 0.5M 00 f&j«;%:%; 5M

C 03M -0 s o 3M

D 2% w/v =10 20% w/v

E 0.1% viv «(1) 1% viv

When making a concentrated stock solution (e.g 10X buffer) you need to know the
“working” concentration which is the concentration of each of the chemicals when the
solution is at the correct concentration to use. This is called 1X. All concentrated stock
solutions that use the X factor, uses the working concentration as 1 X. However

sometimes it can be 2X or 5X.
s O 6o
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S sw lﬂ)od_,oj\ﬁ%_s—i«f—
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Volume of 1X needed = Syl
= — _}1,, <
V
Let’s say you need 50 ml of 1X running buffer to perforrtrg an exp gglgnf%t%% utlor%sl:cgp& AT I
.. »55 S U 060 Lo oS Mio Solally Mo s .elirl 9 o adudly sjr 33T s UT (ST
concentration is 50X. 22, 00 2320l 53 @S s 5015 1o 40 (Ko 1o 30 (s 1o 20 oo e 10 Mo sl
10 0 eli=1 9 0S5 10 (0 232l @S 1o 40 saic 19] i Jo 30 ate Mo UT 13] Seus 10
56 ml dilution of 1 Sy la> 20 Mo LeJ Ul lalize S¢Sl Svolume saice lsliay @S Joam
=——=1mlis requlred from A + 49 ml diluentconcentrated solution should be Ji Ul olizs ito 5, 1t0 10, 1to 20 1 M to X
(—/H/_

Volume of stock solution (A) needed -
Concentration factor

5,3/1 volume of JI S>u 1w >9 .diluted to 1X of its current concentration
_ . . t0 1 LS las> Ui Mie X oo LUl total parts Ul total volume sslws each part
<Z AN\ 5, | [ fa)
S ”?}f‘”“’ dol o - 10 Uz 100 Soud 1o 100 spd> Mio J US> total parts 10 @uic Ui lalizs 10
Yok o gy SV 2l 55 el = o 93 sy aie 8 U ST ay Yo SSol .o 10 ooz 8ylic om part JS loliso
Yl Loesnl s add the gw ade Capal G aawsl o (o 10 o» Ul Sl concentrate
Or you can use i X aic @S U6 .concentrated solution to X minus 1 volume of the diluent
Jl oo Jo 10 Lo ogbning Jo 90 suic olivo SS9l .9 1 43l 10 Tminus 1
* — * we add the smallﬁamount to the LoJL): dolellg LS9l .concentrated solution
Cl Vl C2 V2 volumetric Jb ol beaker Jb saic Jo3b Jo 90 dbl> (65 = large amount
.concentrated solution J! g ML 10 JI lgake ausl Gidy lgaass flask

50X * V1= 1X* 50 mlL 2> V1 =1 ml is required from A + 49 ml diluent.
R —

—

A

+ Dilutions
- 2:10

There are two main methods for interpreting dilutions 1 to 10

a) means that there is one part of concentrate in 10 parts of final solution (e.g. 1 ml of
concentrate and 9 ml solvent with a final volume of 10 ml)

b) means that there is one part of concentrate to 10 parts of solvent (or 1 in 11) (e.g. 1
ml of concentrate and 10 ml vehicle with a final volume of 11 ml).

The former convention (one part / total parts ) is frequently used because the dilution
factory is easy to work with. In this case it is best to read "dilute 1:10" meaning "add o j/5/3\

one part of the sample plus nine parts of diluent". Now it is easier to determine the

calculations. p) /3)5 \

If you wish determine the volumes of each part. A dilution of 1:X means your

concentrated solution should be diluted to 1Xth of its current concentration.

total volume

Volume of each part. = on
total parts "X

Add the concentrated solution to (X-1) volumes of diluent. Always add a small amount

— A
to a larger amount.™

FWW) s

e Lg,%,w uﬂw Ao Sl ten ten duwsy ouibeds one of one to ten dlo= ,coyl S BT 3] sy b saie S U

oMl ol 331w of Wio Ui G in ten part as a total sg>g0 One part gaic 8 Ul &l LJo¥l dg=l ouig>

oo final volume !l JWs solvent JI oo ml dswd $lj 335l Jsl=all concentrate JI oo ml o=>lg e 8)le

vehicle J! oo parts e concentrate plus JI oo one part Yo Se GT il lA.@.O.u oS Soomldpuine Ls..b.::.

LUl former convection JI olelb e 11 juay saic final volume JWLS dousiwl s Ui JUI solvent I of

Ul one to ten Sou 2 Lad plasiwdl (8 Jgwl ¥ more frequent JSuin dossciwiy A go LUl Jo¥l HLsl oo

©S saic final volume ] S gline duiell 2o 9xlg)l goxl juol Jhuse Give dpie final volume «] Ll Lilo
one part of the wawsl Ui ] eliss it's best to read it as one to ten of best case JI solJld 11 jpas 4] 28

sample plus nine parts of the diluent
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Volume of one part =

Diluent volume =

D o

‘ total

X

HIST € sl 3 P 1

X Dilution : 1 &3 delell saclall :3gi

el Jus 13

NCCTRR VL

X = Ml elj>¥l vac-
concentrate JI (o a>lg cj=>-
diluent JI o cl3=>1 (X = 1) 9+

;|}.?i X= JL@,&.” ‘O».?O.”'

dolsll duluwal diy ol
:(V total) pime Slg > juad clio b 1)
W 55kl

ZJ..>|9J| :}.>_J| o= w|

B ik
Viotat/ X = a>lg e3> = concentrate JI o>+

‘;um/ — (‘_fu/uf/‘\’) = diluent JI x>

:8yubluo of
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1:10 dilution 100 jua>39 mL
« X=10
- Vtotal =100 mL
I.\.>|9J| x:j.>_cJ| o>
100 =10 =10 mL
209l

- Concentrate =10 mL

« Diluent = 90 mL
mL 100 = Jlgdl o=l
? L
mL 30 jua>ig 10: 1
30+10=3mL

« Concentrate = 3 mL

« Diluent = 27 mL

B Jls
mL 40 jua>59 10: 1

40+-10=4mL
- Concentrate =4 mL

« Diluent = 36 mL 0

@ Y e sl oe Jlul -+
\§
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1 to X dilution

HIST € elay) 3 P 1

& 10> dago dlnds

J& boaic

HECTRRY.Y

ol 031555 (o X[ ol Siledl Jolowall 54855
o
L",L.agl o 1/10 Lo juS,3dl - 1:10-

So¥l oo 1/20 slo uS,dl - 1:20-
odl 5o 15 Jlo 3553l > 15+

/ .... ”@ ““I o-I -
S Loles 0S5 Las

:00l=Jl

.(concentrate) j2.08l axsdl huas @5 (diluent) NI el g

:mL 100 jua>id 1:10 8 Wio
mL diluent 90 g.&5-

mL concentrate 10 causs @3-

owlidll (S Jewly Gol liw

0 Oloviol dybiio 2oy paskd

N

V Gilgi e cpauyie X0 1 Slaci 13|



Example: a dilution of 1:5, means that the concentrated solution

should be diluted to 5™ of its current concentration

,, =
—Q 2/ v _19PRg}<. )
ey

I have 100 ml solution of @QWLQ%, 100md condiaL
BORO 3.3
Volume of each part= 100/5= 20 ml for each part % 2% o

Add 20 ml from concentrated stock to X-1 parts | (/5 . P”'V/ _g‘ -

i.e. 5-1 =4 parts
N———

Do o O LD g )

O{(‘(M = ff Vi

4 parts* volume of each part

= 4% 20 ml = 80 ml diluent (final solution concentration is 2%)
. ———

i 5L .
0 . . 5
«* Serial dilution: - R0

CSerlal dilution is used when you need a volume or amount that is too small to measure
C__(IJ(Q;“‘LJL“OMQL' T N~————

D5(example prepare 0.00007 mg/ml, there are no balances to measure this small weight

o0 beree amount), options in this case is:

55T sl 2y W AT >
Il oo M a5 M‘%a“
abiwn Ul minimum

Gwsls olimell i, | 1= Prepare larger volumes than what you need.
volume dwoS lgude
o sl das 8yus
;4 200 sf 40 100
353 Je oot olie o e ) . )
vl i of lim dilution steps (serial dilution) to reach the required concentration. A serial

atc S5 pi 2

159] 1elS 2y 059 dilution is a stepwise series of dilutions which starts with a small amount of
multiple Jos losy

(dilution steps . . . X . i i .
serial Lesaws starting material and amplifies the dilution factor serially by using diluted
C iy Lo
z,a;#_r' Juogl glie dilution
S| ol s U G syl material as a source for subsequent dilutions.
erial dilution JI Mo
stepwise aowy
serial dilution.
small amount of
Jai start mate”S'erlal dilution advantages include:
application Josi
B sy G dilution
dilution Jl swie 1= Saving reagents/spaces v/ )
40 JS 1Sy factor Uis UT i) sstandard curve dowl s pasiy oou 4l GusS
Il gaie B ey sy i i i i leio oyl Ole digmo Bole (o SIS puos pua>l s3>
AT e Used in experiments which require standard curve.8- U S e A A
»JQE’;Z 3l Juogl Lo asJ leid)le

2- Make a small volume of a higher concentration and then perform multiple

A —slhs Y )/-;:\ VQ’:’} “E
? VP Ve
s3] T
[amsrioans | v Serial two- fold and ten-fold dilutions are commonly used to prepare diluted
DFe  _Final volw Y (e
Fon ki p analytes. Serial dilutions are also commonly used to avoid having to pipette very
Now conc = 2l oone. v
"DF
—e<cse- small volumes O S T e
¥ ’LPM Zeck St et WNMJJL) s
RS
1 mL JI o stock EQ/“L/owS;{ZML._-( oo gl o Lo
clomL 9 $asg & clo Jos
ML 10 = Slel psdl SbmlL Jb Wo) gupo posu Ja.wg.w_,us_).l_pa.ﬁu &ladl.1
fenl} Lbghs 3ghs aast Gidy (pas.2
DF = \frac{10}{1} = 10 ML = 1) dlgwg duopb plosl ol ypay ssbs J$.3
Olyo 10 Jolowad! Lides by (Mo 0.5 mL
lgsounid wolbhall yiall 1Sl Juosl Lo asd.4
1:10 dilution 29
ten-fold dilution of ) 3msl) ) — 4, 55l
<’—_’/J¢} CHeftag LA sle

‘Z)\o\:‘qﬁ’ C_Jl /':‘4;‘“
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o LSO Lodd3V o155 ¢ I 51 dsolel 12
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1%~ 1000 &0y

Ghock > dnghtSer 52
A, Yo 1000000m 3
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Example:

Sifest

/0?:“‘ el . . . . o ez <0 ol Zanse
I want to prepare various concentration of solution Y mEhe range of 1000 ng/ml to =~ "4~

AL

(%

Pt
)Q/’M

e

ooiliot) mge St

about 60 ng/mj& and Ehe stock concentration is 1 mg/ml]«»hzﬂh& [Priroe concendhainn lo00ny <!
7 CssDF M <, <8
Answer: we cannot weigh any amount in nanogram, therefore a serial dilution is D @ o
v oo
required. DF= 1000
1- The first step: dilute the stock to get the highest primary concentration required
(1000 ng/ml). This will be done by performing an initial 1: 1000 dilution.
0.5 ml 1ml iml iml iml
s -ERERERERE
2L\ il o _ i
1 /ml 1:1000 1000 1:2 500 12 250 12 125 12 62.5 9
st:c?( " » —mi = > mlng » mlng » mIng ’ mIn 1

cs2c8l @\ 9.;‘:_4\ -
10000 ftl 72577\ > [samts C 5014243 o Ll
OF
0 prepare 300 ml of M&Wu can prepare any volume, e.g. 1000 ml, 250 ml,

as long as your concentration calculation is correct):

Cl*V1=C2*V2 ock 3 B e

1,000,000 ng/ml * V1= 1000 ng/ml1* 500 ml = V1 = 0.5 ml is required from stock +
| —
e\t e 1SRl e oils |

499.5 ml diluent. ééﬁ

% = dilution factor
OR
l
1,000,000 ng/ml _ 1000 dilution factor “
1,000 ng/ml

Then divide the volume required by the dilution factor:

=500 ml/1000= 0.5 ml from stock + 499.5 ml diluent.
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Il
N
s.)l.uﬂua.)).ua.:o).ﬁy9u@£|ww|www9@w|dglzd|ﬁ»w»bo)ﬁ(
Suodl e 150 Byt a5 s Lo (900 s G0y slbaall sl JS ot 1050
=t Il w5l 4y o0 Co
e 5 ot O k= Sl

2- To obtain the range required, two-fold dilutions can be performed. %’%ﬁ o
Bwwryrs Wy 5 Boyhd Sms) Losb Jall Joels

Oobem Jll g Cole e
For the first 1:2 dilution we would take 1 ml of the 1,000 ng/ml solution and add it

to 1 ml of diluent in the next tube. This will result in a solution with a concentration

of 500 ng/ml.
/\_/

This solution is then used in a subsequent or serial dilution by taking 1 ml of the
previous 500 ng/ml solution and adding it to the next tube containing ml of diluent.
This dilution will now result in a solution with a concentration of 250 ng/ml. This
process is repeated until a final solution at a concentration near 60 ng/ml is made.

In the example below, the highest dilution has a concentration of 62.5 ng/ml.
iml iml iml
#
| /Zx

© U U U

1 mg/ml 11000 1000ng 12 500 ng

|
1111

1111
1111

12 250ng 12 125ng 12 625ng
R mi > > [ m

d} }.S\ EJEL(

The total dilution factor for any of the resulting solutions can be calculated by
multiplying each dilution factor leading up to a particular dilution. For example if we

wanted to find the total dilution for the 125 ng/ml solution:
(ng/mL 1000 )] mg/mL 1 QEEJLIGJ )d)ﬂsﬁ
- (hg/m mg/m Loy . 8 >
DFtotal= DF1 x DF2 x DF3 x DF4 9 :me > 2 = 7000

DF = 2 > 1:2 gili Laudss JS
DFtotal=1000 x 2 X2 X2 <—— il DF JS 0paiossl ¥ Lledl DF Jl Glusd

DFtotal= 8000

You can use the DFrotal to calculate the concentration from the stock. The stock is

”éc\;\of\}& 1,000,000 ng/ml/8,000=125 ng/ml :
@x%\/”}”w ,000, ng/ml/8,000=125 ng/ml. /‘/Z%_,?r/
Note: you can use various volumes, add 0.5 ml from the dilution to 0.5ml, or 1 ml

o M4" e eore
N =S . —Led s .
Pt from the dilution you want to 1 ml, or 2 ml from the dilution you want to 2 ml, this

depends on the volume you want for your experiment, and the diluent quantity
g S

available in your lab.

31



YouTube Link:

Serial dilution

https://www.youtube.com/watch?v=yYWFX4IXc5Y

Drug reconstitution

https://www.youtube.com/watch?v=8ECYuiHFObU
Dosage Calculations Made Easy

https://www.youtube.com/watch?v=TK3ZAaMuhYKkhttps://www.youtube.com/w

atch?v=TK3ZAaMuhYk
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Experiment 2

Experimental applications on solution preparation and dilution.

In this laboratory you will be preparing and diluting solution as per given in the lab. In
all steps distilled water will be used as a diluent

Using the following materials, prepare the solution below

Materials

. NaCl

. KCl

. Red buffer

. 10% bromophenol blue stock (3mls)

. H>S0Oq4

. Volumetric flasks (50 mL)

. Digital balance

. Graduated pipettes \Q

. Pipette filler. 7 -
. Distilled water N 9/@ \ =

. Test tubes ))”)“} )M

. Erlenmeyer flask C/g (\//\)\J/
. Beaker . );}\ D N2
oy AN o
<4 c»:li@"ﬁ \ riﬂ‘ \}W —
S et e S ) -~ - )
1- Prepare 4 mls of 0.078% of bromophenol blue, given that the stock concentration
I
%&:‘ s is 10% bromophenol blue. Write down the procedure you followed in your report
il 1% St s " s
Al - ',ﬂb*;:‘sf" [ -
sl b 2- Prepare 50 ml of 20% w/v NaCl? Q—Jf:;\ cse 07z 0 07wl
—=[00mL = e =0.
wr OJ ad 203 — 50! Vim0 0sizp ress (311
Q” ﬂ{VU Cj/fnﬂj

0 5,, s*3- Prepare 50 ml of 136 g mM NaCl using the stock solution (20 % w/v) you

NRSs

o Floor—01%88 4 720 {ww{)
prepared in the last step, knowing that the molecular weight of NaCl is 58.44 Jd — [000 »,
gimole, &Y= GV — 34241, - 01368450 - -

=l C e V= 2o iz 2603!/0
§0’2*"{} C_2 Jfo B2 L0 . L),

S 1

4- You have a 10X red buffer, prepare 10 ml of 1X buffer.

5- Prepare 50 ml of 150 mM KCl knowing that the molecular weight of KCl is
74.5513

6- Prepare 50 ml of 0.2 N H>SOg, from a stock of 2 M H>SO4 found in the fume
hood?
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