
ED', ,152 596 -

11.40THOR

TITLE. 7
SPQNS-AGENCI

) PUB.DATE
'iNOTE -

e

'AMES PRICE
,bESCRIPTORS

IDENTIFIERS

DOCOREIT RESUME

rt 024 162

Bonte,,John L.; Davidsonvirnold C.
Threshold Odor. Training Nodule 5.255.2.77.
Department of Labor,-gashington, D.C.; Ioia Stake
'Dept. of 'Environmental Quality, Des Moines..
Sep 77 Y

29p.; For,related documents, see SE 024'138-165;
Contains occasional light and broken type in
transparency masters

NF -50.83 'HC - $-2.06 .Plus Postage'.

*Instructional 6terials; *Laboratory Techniques;
*Post Secondary Education; Secondary EducationL .

*Teaching Guldes;,Units of Study
*Odors; *Water Treatment .*

ABSTRACT
.

This document is an instructional module.package
Prepvetrin objective form fot use by instructor familiar with the
threshold odor determination. Included are objectives, andustructor
guide, student handouts, and transparency masters. A video tare is
also available from the author, This module considers sample
preparation, panel selection, determination and calculation cf the
threshold' .odor number,, and interpretation of results. tAiithor/BH1

'sr

(

******************************************************44**************
* ReprOduations supplied. by EDRS are the be thakt can be mate

Eros the original. Milcu t.
******************************************** *************************

I

,

I

-Y



4

a

of.

I

V

et

THRESHOLD ODOR

Training Module:5.255.2.77

Mary Jo Bruthtt

S.
U S DEPARTMENT OF HEALTH

EDUCNTICHOWELFARE
NATIONACT)4STITUTE OF

EDUCATION

rNIS DOCUMENT HA,S BEEN gEPRo
DUCE", EXACTLY AS(RECEIV6D FROM Ffr
THE PERSON OR.ORGANIZATION ORIGIN.

0. ATING IT POINTS OF VIEW OR OPINIONS
STATED DO NOT NECESSARILY REPRE
SENT OFFICIAL NATIONAL INSTITUTE OF,
EDUCATION POSITION OR POLICY

`.
I

"PERMISSION TO REPRODUCE 'THIS
MATERIAL HAS BEEN GRANTED 'BY

Prepared .for the

Iowa De partment of Environmental Quality

Wallace State Office Building
Des Moines, Iowa 50319

by

4

)

JoffinD.'Bonte

Developer
Arnold C,Davidson
Project4reetqr

Clinton Community College
'5. 1000 Lincoln -Boulevard

Clinton,. Iowa 52732

. .

The publication Of .these training materials was financiallr
. aided thrOUgh a contract between the Iowa Department of
Environmental Quality and tho Office of Planning and Program-
ming, using funds available .under the ComprehensivelmpIciyment,
and Training Act of 1973. However, the opinions expressed
herein do not necessarily reflect the position orpolicy
the U. S. Department of Labor, and no.official endorsementlIby
the U. S. Department of Labor should be inferred.

TO THE EDUCATIONAL RESOURCES
ltIORMATION CENTER (ERIC) AND
USERS OF THE ERIC SYSTEM."

Dy

September, 1977

ara

V

YS

a`



4

)

SUMMARY.` page 3 of 21 '

Module No:

/>. ''
,. .. c/ . ,

-. .

.
.

.
.

.

Module Mile: 1-

- -,

Threshold.Odor
. .

, ,.
.,

'4 Submodule Title: .. v.

/ Y.
.

joe V .

0 .
Ia

0
V

I

Approx. Time:
'

3.0 hours ,

.

Topic: `
-

.

, .

Summary
... ,

.
.

.
.'

.

) .

.

, ,
.

Instructional D1A,je,ctive: . c le
.

I

Upon completion of thii modUlethe participant should be able to
..*

- 1. Prepare water samples and properly diluted samples
. .

!.paneltesting. '

2. Set up a panel. for threshold odor determination. ---......------

3. Dirpctthe work of the panel, tabulate p44*1
and calculate threshold odor numbers.

r
'1.

Y
4

i,

r
. .

J .
Asik

0 . /. ,
.

. . ,

.) ,

.

"Instructional Aids:
- ...

a .

1.Transparency OdI- Od4 .

.,2.Doloriodor videotape
x.'" .

. . ,
. , .

N

:.

, hi,
. .

,Instructional Approach: .

.

Lecture,,deMonstration, disck1s, ion, vi&otape viewing, practical.

. . .

,

,
,

.
,

.References:. ,
.

.
.

1
. t

r "Standard Methods .for the EXamination of Water and Wastewater,"
14th edition}

. ..

.
-.

, --..... ,

ClassHIssignments:
. t

14 . s

. , .
> , -t 3 s

. , ,...,
-r-
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page 4' of 21

MOadle No:

Appiox.

p
0.25 hourS

-7

Module, Title:,
.

Threshold Odor
-

Submodule Title:

4).

Topic:
Origins of Odor.

In structional Objective:

Upon completion of this module the participant should

l. List three sources'of odor in water.

4

.; 2. Nabe 2 ways in which odor affects water quality,

3, Relate odor to taste.

4. Explain why odor cannot/be determined by a simple-chemical,
or physical test.

I

be able 1).6':

Instructional Aids:
.

o n'
f

Instructional Approach:

Lecture-discussion
4

References:

- Standard Methods, 75, 76

Class Assignments:

None'

4



Module No:

Od

page '5' of 21

Origins of Odor

Instructor Notes: Instructor Outline:

J

4

A

Sources of Odor:
a1 organic and inorganic chemicals
b. municipal and industrial waste

discharge ,

c. natural sources(decomposition of
vegetable matter) .

d: microbial activity

2. Effects on water quality.:,
a. acceptability .of drinking water
b.. tainting of fish and other aquatic

orgdnisms
c. aesthetics of recrea tional waters

3. Taste and odors:
a. both a'te chemi'dal senses
b., many tastes are' actually, odors

, I

4. Human nose as the ultimate odor testing
device: /

a. the compounds responsible for odor
are' very complex, '*.

b, the concentration of the Complex
... compounds 'is. too 'low to permit

detectiqn by instruments



Pagia 6 Of 21

Module No: Module Title:'

Threshold Odor

I

Approx. Time:.

0.5 hours .

Submodule Title: l

Topic'. . ,

Sqmille Preparation

instructional Objective:

1 Upon completion of this module, the participant should be,able 'to:

1., Collect in a proper container',A water sample for odor
analysis. .

2. Properly dechlorinate a Ater sample for odor analysis.,

3. Determine proper temperatures for odor arialySis.
. ,

Instructional Xids:

,ilyandpsarency Odl De6hlorination of water:

Instructional Approach:

Lecturt/discussio

Rbferences: .

Standard Iethods p. 16,7.

C/as, Assignments:
.

6, None "'

'

4

7
.

A.;



page 7 of 21

Module-No:
Od
1.

Topie: ,

. SaMple Preparation

Instructor Notes:
1

Instructor Outline:

4

Transparency Od-1
DecAlorination of water

solution:,
0.9g Ra2S03 in 1 1. H2O

,

O

1. Sample collection and stgrage:
a. glass bottle, glass or teflon c'

stopper
b: analyze as soon as possible

*.c. if storage necessary, refrigerate

2. Dechlorinat on. 1

e. determi e odor before and after
chlorination

. . .

b. prepare ,sodium sulfite dechloriaating
agent; add 1 mrto remove1 m4/1,

Cl in 500 ml sample i

r

3. Temperature -
'a. 6e C
b. 40°C for fleeting odors
c. always report temperature

.*

"

9 O /.
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- Module No:

-0

Approx. Time:

0.25 hours

'Module Title:

'Threshold Odor )

.,',Submodule Title;

Topic:

Panel SelectiOn
.

Instructional Objective:

Upon completion of this module the participant should be able to:

1. List 4,characte'ristics which should be avoided in the
selection of odor panelmembers.

.Describe the environment for panel testing.

3. Determine the proper size of a panel.

si,

Instructnal AidSt,d

Instructional Approach": \1P
...

1

Lecture/discussion

References:

Standard Meth)ds,. p.79 .

osJP

Clue AtSignments:

-None
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Module No:
.0d

Instructor Notes:
4

Topic.:(

page

Panel Selection

InstfuCtor Outline:
% .

f 21

-,

J

1. Persons, to be avoided far the
a. insensitive perSons
b. lack' of 'interest
c: persons who have smoked ten

. justprior to the test
AL wearers, of perfume sceite aps or

shaving lotion
e. persons with colds.or al er'ies

2. Room environment: \\

a. free from;draftS, distr a tins, and
other 'odors

idit

3.

b. constant temperature and fti

Size of panel:
a. five or more testers are n eded fo

precise work
1

b. the panel should riot prep, -rere sample
or know dilutions

9



Module No:,

Approx. Time:

0.5 hours _

v./

,

page 10' of 21,

Module

..Threshcild Odor

s.

SubmoduleTitle: k o

T9pic:

Preparation of aftlFree Watpr

Instructional Objective:
le 4

Upon completion of this module ihe.participant should,be able to:

I. Identify suitable, sources of water for the preparation
of odor-free water.

2.

3.

et,

Describe a oddr-free water generator.

Describe the'?operatibn,of an Odor-free water generator.

4: Determine when the carbon in the filter is no longer:.
working properly.

LOW

nstructional Aids:

Transparency 0'd2sz Diagram of odor-free water generator

InstructiqKial ApprOach:

Lecture/deflonstration
Ti

References:

Standard Methods pp. 77-79.;

Class Assignments:

-2. None

10
.
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page 11 of 21

Module
Od

Inst2uctor NoteS:

Topic:
Preparation of odor-free water-

.

. 4 InstructorOutline;4

41.

Transparency Od-2
Odor -free water generator

A

/7

1. Suitable sources for the preparation. of
. odor-free water

_most tap:wateimith loW chlorine;
salt, and neutral pH
distilledwater is the best

-2.- Odor-free water generator ,

.6 a. end fittings. ,

b. pyrex ,3 inch pipe
c. filled- with activated ca ±bon

. -

t

3. 'Operation
a. "per
b. check

at 0.1 1/min
water quality daily

1

4. ,Replacecarbon filter when odor is
--i.--detected in "odor-free" water.

A .
I

AV ..4.-c

.4

4,
-

t

1 1
1 -
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Module No: Module Title:

Approx. Time:

0.5 hours

.Threshold Odor.

A

TOpic';

io

Determination of Threshold

,

Instructional Objective: 4

Upon.completion°of this module the participant -should be _abae-to.:

i 1. Explain how to deter- mine the approximate range of threshold
number.

I2. Explain howthe correct threshold numbei- is finally arrived .4
at

,
i' -

3; ExprairL4ow simples-lhould be presented toy panel. members.
, . ..

4. EXPlain.how 'the point of threshold,is.determined from:.
.

,- .panel responses.f . - 1 .
.

J
0

InseruCtional Aids: ,

'color/odor Videotape, ,.
,

.

Transparencies - Od3', dd4: threshold greq). n ,
..,

dilutions .df' various odor intensities. * ''
''

, ,

I

.tx - . .

Instructional Approach:-

J."
Lecture/discussion, videotape viewing ,P

-;/l - 1,

ti 4

;.

References:
N.

Standard Methods, p. 79, 80, 81.

6

t*

Crass Assignments:

NOnei

12
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page 13 of 21

Module No:
Od

InstructoV\Notes.*:

Topic:
'Determinatioh of Threshold

Instructor Outline
s

v

Color/odor video tape

Transparencies Od-3, Od-4
Threshold odor numbers,
dilutions of various odor'
intensities

"Y.

a

1. Show color/odor,Vidto tape(second half);
answer qbestians concerning the tape.

. Approxim
samples
water

. Determine
detected,
according
is sample

to range: 200 ml, =50, 12, 2.$ m:
iiuted to 200_,ml with odor-free,_

sample at which odor-first
prepare new serids of dilutions
to table. Test again. T.O.N.
at which odor first detected.

. Presentation of sample:
a. most dilute sampleS first
b. 'bianks'near expected threshold

. Final threshold *Gs the geometric mean of*
the thresholds f panel-members.

13
er

va.



Module No: Module.Title:

'Approx. TIrde:

0.25 hours

Thresholdodor

page a

Submodule Title:

1

Topic:

S4mple DiilottiOn

Instructional Dbjective:

Upon completion (IT'thls module the. participant should be able to:

1: Preparel'samples, diluted to give threshold numbers of 1,
4, 17, 70.

y2. Prepare samples with any other threshold number.
0 f, . ,

#

3. Prepare samples from an intermediatedilution and calculate
threshold number.

Instrurtional Aids:

Transparencies. - Od3,

:Instructional Approach:

Laboratorliotractice

TN.

References:

Standard Methods p, 79-81

Class Assignments:



.---- ----page 15-6f 21

Module No: Topic:

Od SamOle

Instructor Notes: Instructor Outline:

-

Transparencies Od-3, Od-4
from, before

1. Have students make dilutions ,l, 4, 17,
from table; dilute to 200 ml with odor-
free water

70

---- -t-.---HaVd-CF3UDT3TTERlents prepare series2-

of dilutions from each of the grOups.*

0

1 4;r4

3. Label each'sample'with a code number and
,record the threshold numb"er and coviev
number on a data lotg.,

o
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Module No:

Approx. Time:

0.5 hours

Module Title:.

. Threshold Odor

-1

page.16 of 21

4

--Frubmodule Title:

4' 4

.Topic:

e erm r ion sand Calculation of T.O.N.

Instructio 1 Epjective:

Upon completibn of this module the participant should be

1. Participate on a threshold panel.

2. Prepare samples- for a threshold icanel.

3. Collect data-from a threshold panel.

4.'Interpret tihreshold data to obtain'a T.O.N.

able

Instructional Aids:'

Instructional,Approac

Laboratory practice

eV

References:

Standard Methods p. 80i 81.

Class Assignments:

None

16



. page 17 of_la

Module No:
Od

,
.

Determination and Calculation'1',

Instructor Notes:, Instructor Outline:.

1.

An odor-free room will be
required, for the panef:

yr-tfhemStn,
laboratories are not odor
free.

$,

J7* Arrange it so that half the;class
participates as panel membeu_ard=___.

.

4 o

2., The other half prepaesthe samples and

3. Collects data. Roles should be reversed
for the second half of the period.

4. Students may combine results to make
final calculation:

17

(



page 181;:of/1

6.1 4Module No:

Approx..TiMe

bps

Module Title:

ThresholdOdor

Submodule .

.ti

4-r0.-- 0.0.0.9.0000000000000 000000

Topic:

Interpretations of Results

Instructional Objective: -4.

Upon completion of this module the participant should be able to
. "N.

1. Determine the most probable average'T.O.N. from panel data.

2., List precautions which should be taken in the interpretation
of panel results.:

6

I ,
N

Instructional Aids:Aids:

Instructional kaproach:
,

A
Lecture/discussion

References

Standard Met1io4s, p.81.
.t 00-

Class Assignments:

"

18
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Module No:
Od

lInstructor Notes:

Top

ge 19 of 21

,nterpretation, of Results

Instructor OUtlinei

,

*

.44

1. Express the threshold of the group as
-----tehe-gezirtetri-c-nrearr-af-r-esul.

Ytstudent data- for,. calculation.

2. Precautions:
a. T.O.N. is not'a precise number
b. for a sir le observer itrepr&sents

a judgme
c. unless test conditions ark- standard-

zed, - ,is dangerous to compare
results from timer6-tinte an from
place to place.

ti

.L9

f

1



Thresho/d Odor
Origins of Odor

f. a

Exam QuestiOns'

. page 20

, N.

. Which of the following is not a source of odor in water?
'a- organic chemicals ,-

, b. sodium chloride ;.

frticrottiactivity..-
.'d: industrial waste discharge

...

.2. .Odor affects_ Water quality-by tainting the flavor of fish and
by . '.

r----

3-
4

Nathe tie two chemical,senses.
,t

:.

. ,

.

4. What is the ultikate odor testing device?

Sample Preparation-
q-

5. Of what material should a proper odor samihling bottle be made?",

6. What should be done to a superchlorinated'water sample p'rior to
odor testing?

7. What is the proper temperature for odor testing of most samples?

Panel Selection

8. 'Name four characteristics, of a-poor odor panel member. .

5
,

9. Woul#_a chemistry laborator9Obe good panel testing room?

10., For precise work is;one odor tester sufficient?

Prepaiation of Odor Free4Water

'11. Would heavily chlorinated water be a good source for the
preparation 'of odor-free water?

12.- What medium removes odor frail water in an odor-free water generator?

13. How often should the quality of odor-free water be.checked/

14. How will you know if the carbon inthe odpr-free water generator
is no longt,wOrking?

Determination of Threshold

15. Preliminary odor testing is accomplished by presenting the panel
with a broad/narrow(choose one) range of dilution.

)

o

16.: Final determination of threshold odor number is accomplished
by presenting the panel with a broad/narrow(choose one) range of,

.,..udiltion
r
17.. S ouldikhe panel- members .be able to see.the samples they are

t sting?

2)O
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. page .21 of 21'

The dilution level at which odor is just detectable is called
the

Samble Dilution

.

19. A sample dilution is prepared b dilutinga 50 ml water sample .'
to 200 ml. If this= were the d' ution at which,,odor wa's j-us.t.
'detectable, what would the threshold odor numberCY..0.N.,) of

-.\--=---%----..the-sarKalebe.2..... ___.
i

..

,

-..
A

20. 'If in prelim ry testing. the T.O.N. was' fund to be 4,Aghichi
the folipwing sets of volumes diluted to 200,m1should be ..

. used for final testing?. 1.1.

') a. 200, 140, 100; 70,'SQ, 35, 25 i
4

\ b. 50, 35, 25, 17, 12, 8:3, 5.7, 4.0
c. 12, 8.3, 5.7, 4.0,-2.8

21.' Where'shduld blanks be inserted in the above sequences"
'.

. .
e 4

Determinatiori and Calculation of T.O.N.
. .

22: Should a threshold panel member'be interested in the work If
d .the4pane 7

-,
k

. .

,
,

4' 25.. True or FaAse: The T.O.N. is ca culated fral the sample just--
-. before odor,is detected, 40

,
\ Interpretation of Results

4 .

,

26. For most purposes the most probable av age th holdfrom a . _
panel can be taken as the: -'

. , a. drithmqpic mean
.

-
:. ,

11'

b.

/

eomptric mean
c. .root mean square i

d. square rootalp

Should the mostdilute or least dilute sample be-presapte4 ,to
the-panel4members first?

If anomofies occur(positive for high dilution; negatiNie-foi7low
dilution)', at what point should the threshold be taken?

Is the threshold odor a precise

21'

(

t

ti

11.

. 6
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tl. odor .free water

0
y r

¶JRESHOLD ODOR
.1

EQUIP NT SUPPLIES LIST
.

a . tt

1

or odor- fl'eeWater.'ge.nerator
t

100, 25, 10, 5 ml graduated cylinders' $

A

3. 9 glass-stoPpeted, a'mheii, 50 iC-C,1 erl el/er flasks 0.- o
II

4. hot plate

1

22
.1".;

ra

/

lo

S

p.

P



e e,

V

Threshold Odor

Labor tory procedure

I. Equipment, Supplies, Sampl and personel.

a.

AL A.
A. .0 tain the equipment and supplies needed as listedion the "equip,

-7/110

-14 Have available about 10 liters ofeodor-free wateri7obtained from

. /

C. Samples should bp tested as soon as possible after collection.. ,

- Or refrigerate -such thatno extraneous odors reach /the sample.

D. Select five persons to participate on the odor panel.

II. Sample preparation.

A. For preliminary testing,
/
using graduated cylinders measure 200, 50,

12, and,.2.8-ml ,oL4sample to be tested into 500 ml.erlynmeyer flask,

an odor -free water generator.

n

r

labled C, A, B, D respectively.- Add 0, 150, 188, 197:2 ml odoi-

-free water to these lasks'respectively,' and mix. Heat each of

these five flasks on the hot plated 60°C. Prese paneras

described in seAion III. _

B. Final testing.

dilute sample in

the table below,

Determine from the preliminary test the most

which odor could be-detected by the. panel. Using
:roe

choose a series _of dilutions corresponding'to

the most ute odijerous,sample.

MOST D TE OD OUS SAMPLE -

200 1 50 I 12

Volumes to be diluted-to.200 ml

\?... 8,

F

.B

E

D

G

H

200

140

100

70

50 ".

35

25

i7

5o

35 ,

25

17

'12

8.3

5.7 `

4.o

8.3

5.7

4.0

2

1 1-70

1.0

Dilute 1:10

then 12

then 8.3

'then 5.7

then 4:6

then 2,8

, then i

then.1.4

Measure the appropriatedeount of sample

glass stoppered flasks. AV gOOml, minus

a volume off odor free water.

Present to panel.

111'

23

b

into each of 7-500 ml

the amount of sample for

Ni. )i Heat on the hot plate to 60°..



...
, .

/w

. ,
)i

-2-
- III. Presentation pf samples.

A. Present the' most dilutesof the preliminary samples to each of
the panel membert b' thAVng the/flask, uncorking and presenting
the sample for

sniSfiThslA.therl--odor-was----note--_------
.

_

response of each member. Repeat the procedure with more and morea ,

. i:concentrated samples until all panel Members have, noted odor.
Record responses.

7
'B. From the r pontes A., prepare a series of dilutions for moreprecise odor detectidn. Present the.flasks as in A. .,( most dilute

. 1 sample first) and record xfsp8tses: '

. Analysit of results
'y

A. Determine for each pahei. member the dilution at which he or she
first deteoted odor. The ml sample used shatid be qa -d "A".-
galculate the T.O.N. for each perion' on the panel-by divi A"
into.60. For the c lumn-with

intermediate' dilution; multiply
the T.O.N.by 10.

...,

B. Multiply all the T.O.N.'s determined together (panel lxpanel 2xpanel 3, *panel 4xpanel 5).
Take the fifth root of this product.-This

\V. number is the approximate most probable T.O.N. of the sample..
C. Comment on sample collection,

disposition and environment of 4.hes<

panel, and other possible sources of error.
.
co

p

4iP

v.

24

'4)
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Sam Pie number

I
AO,

O

Pre iminary es

Threshold Odor

Data sheet

sponse, of pai..)1 member x where all
detect odor

T.b.N..

sample ml dil to20 I II V

C 200' I 1

A 50 4
B 12 17

D 2qt.- 70-

Final Test

samplz

.

columncused (1) .
eengnse. .

..1

4.

III IV

ml diluted to 200 ml ,

.
.

F

B

A

C

E

D

G

H

.

200

140

100

70

50

35
25

17

'-

50
_

35
25k

17

012
8.3
-5.7

.4

'

12

8.3
5.7
4

2.8
2

1.4
1

20

20 then 12
20 then 8.3
20 then 5.7
20 then 4
20 then 2.8
20 then -2

, .

20 then 1.4

\-

,

,

.

.

A i A A A irt:te3743.ale

Panel member

T.O.N. 200 A r -; (200 0(10 for intermediate dilution.
1<t, probable T.O.N. :/(IxIIxIIT.x1VxV)9*,2.7

Comments:

2'5(

I

Date

't*
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I RANSPARENV-_ODI

lechldrinatiofl ,QL1 Qt
.

,
,,

- . Reagent-1 0.y NaS03 cii-sso I ved in I-, I ifeCri`
water. 'so.' ution.. J

'tom` 4 .../
Add I. nit reagent 4for I mg/ Ires i du Va-

chl6rinVin 90 m*I sample;
4o, -...` )

,

. .,

-For' exami_i I.e : I- f . a 'wa.ter s. e Contain's
'20 -m g /1 c h I o-r i n-e, 20 iril - o(f .reagent 46711 d
be 'added To _500 m'l sampl. t pro duce,

.

s., a -chlorine-free samp -1
*0

..

The odor 1st shoi I e perf''ormed bekre
andP Cifter>rec4oi,inati.on'.. .

0

c O

20

1/4

+ .

t

op



TRANSPARENCY 0 D2

.c do r- free water

8

'I I °:out

gUnion

Odor-free.
. Water:- generator

gctiVated
,carbon odor
absorbQnJ

Union,.

00,

s.
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TRANSPARENCY 0D3

Thresh° I d, Odor Numbers )

Sample volume
di 1 uteci to
200 ml,

200.
14

4 1-00

70

25
17

00

1.4
2'

6
8

12

Sample volume
diluted to
200 m1

1

\

LOON O

28

-41

12

8.3
5.7

0'

iS

t

17

5

50

70
100.
1110

4200,

4
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TRANSPARENCY ON
Di 1 ut i ons for Various Odor Intensities

4
o or

E 200

E
0 CN1 11 410
U)

Sample Volume in hi cla odor
First Detected

200 50 ml 12 ml 2. m 1 *

cf--
0

E

0

0
4-
-o

,--

'70 17
_
(21

50

4

50

35

100 25

12

8.3

5.7 5.7

/./.0'
11...

2,8 1.8

*Di lution volume of 1:10 intermedi dte di lution

. ,

a

"t.


