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GENERAL NOTICES

Quantities and their precision

decimals.20

19.520.52.01.952.050.20

0.1950.0205.

Temperature measurements and their precision

.

Calculation of results

decimal

:591

4.
.

Solution

.

Solubility

20.
"Part")(

1)(.
1

Very soluble1
Freely soluble110

Soluble1030
Sparingly soluble30100
Slightly soluble1001000

Very slightly soluble100010000
Practically insoluble10000
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.
.

Loss on drying

1.0.

Constant weight

""
0.5)(1

.")(ignite

")(.

Containers

.permeability:
Well-closed container:

handling.
Tightly closed container:

efflorescencedeliquescence

.

Protection from light

)(
.)(.

Patents and trademarks

14



.

Use of trade names

.

Reagents, test solutions and volumetric solutions

RIRTSVS

167.

UNITS OF MEASUREMENT

Système international  Unités (International system of Units) (SI)

(CGPM).
(1960)SI5.

(SI)

multiplessubmultiples

.
.

.
decimal multiples

submultiples(SI):

5SI

A guide to international recommendations on names and symbols for quantities and on units of measurement

D. A.Lowe1975The SI for 

health professions1977.
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(G) 109giga

(M) 106mega

 (k)  103killo

 (c) 10-2centi

(m)  10-3milli

( )  10-6micro

(n) 10-9nano

(p) 10-12pico

:
Units of massUnits of length

(kg)Kilogram)((m)meter)(
(g)gram)((cm)centimetre)(

(mg)milligram)((mm)millimeter)(
( g)microgram)(( m)micrometer)(
(ng)nanogram)((nm)nonometer)(

Units of time)(Units of volume (capacity)

(a)yearLitre (l) = 1000 cm3)= (10003

day (d)millilitre (ml) = 1cm3)= (13

hour (h)microlitre ( l)=0.001cm3)=(0.0013

(min)minute

(s)Second

millisecond (ms)

( s)microsecond

Units of pressureUnits of temperature

(kPa)kilogram(k)kelvin

(Pa)pascaldegree Celsius ( C))(

Non-SI:
)()Ibf/in2psi(0.69kPa

)mm Hg(133Pa

16



Units of electric current6Units of radioactivity

amper (A)Gigabecquerel (GBq) = 27.03mCi

milliamper (mA)megabequerel (MBq) = 27.03 Ci

(nA)nanoamperebecquerel (Bq) = 27.03pCi

Units of electric potentialCurie (Ci) = 37GBq

volt (v)millicurie (mCi) = 37MBq

millivolt (mv)microcurie ( Ci) = 37KBq

Units of resistance

ohm ( )

6""Radiopharmaceuticals)45-42.(
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PHYSICAL METHODS
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MEASUREMENT OF MASS

balancescapacity

sensitivityaccuracy.
50"accurately

weighed"200-1000.1.
50""200.001

microbalance.
.

Apparatus

.
)

magnetic(.

.damping device)
(beam)

aperiodic balance.(
manual placement

weight –loading.
.

optical scale projection system)
datum line(.

single-pan.counterpoised

beam

.
.

21



.)
(.

.

Placement of balance

.

.
.

.
leveling.

.

Checking of sensitivity

.

RECOMMENDED PROCEDURE

Checking the stability of the equilibrium position

..
one-tenth

.
0.10.001.

 Operation of the balance

beampan supports.
.

22



.
.

.
.

beakerscrucibles.
.

.
)(

buoyancy.
.

.
forceps.

DETERMINATION OF MELTING TEMPERATURE, MELTING RANGE, 
CONGEALING POINT, BOILING POINT, AND BOILING RANGE

)triple point(
.

.

Celsius).(
.
.

.
"melting point".

.
)(

23



)(.
.

)(.

.
.

.
melting range

.

.apparent constants

.
reproducibility.

A.
Determination of Melting Temperature and Melting Range of Pulverizable Substances

melting rangecorrected

collapse

.
"b-amelting range a-b C"

.
melting temperature

.

Apparatus

.

)Silicones.(

24



.
10360+)(

0.8.
solid-stem

safety.
.

total-immersion-thermometer

liquid column.
partial-immersion thermometer

emergent liquid column.

emergent-stem.
.

borosilicate:
0.15-1.101.1-0.9.

.

7.
RECOMMENDED PROCEDURE

RR24

.

3.
5

769+263+.
Box 3045, S-171 03 solna, sweden

25



1

.
.

mark.

.
.

:
)(

.
.

:
0.00015 N(T t)

T

t

N.

emergent-stem

TsT.
.

.

B.
Determination of Melting Point of Fats, Waxes, etc

.

26



Apparatus

A

:

10100+

A

.

RECOMMENDED PROCEDURE

10

.1024.

10..

20

.
5)1(1.

C.
Determination of Congealing Point

.

.

Apparatus

210

312

.

27



RECOMMENDED PROCEDURE

1010

5

..
..

2

.

D.
Determination of Boiling Point

.

Apparatus

A

4

12

.

RECOMMENDED PROCURE

4-3)(.
)(

.
102-

11.
.

2-11.

28



.emergent-

stem.
A

.101.3)670(
:

k (p  p1)

pbarometric

p1

k.
:

p)= (101.3

k=0.3)1(
.

)(:
p)= (760

k=0.04)1(
.

E.
Determination of Boiling Range (Distillation Range)

)(
.

Apparatus

receiver

.
60-50.

:12-1016-14side-arm12-10

29



575-70.
60-55

40.
deliverybent adapter.

receiver50-250.5.
Bunsen

.
)(asbestos.7-5

16-14.
4-3.

100A

emergent-stem correction.
stembulb

.

RECOMMENDED PROCEDURE

25

0.5-0.3.
10-5

.3-21.

.
)distillation ranges(

)(101.3(Kpa))760.(
0.10.36)2.7

(.

30



DETERMINATION OF MASS DENSITY AND RELATIVE DENSITY
(Q).

(SI)1cubic meter.
1)1(

20(Q20)buoyancy)reduced to vacuum

conditions.(.
)(20

."""specific gravity

20."

20
20d

20
20d

20
4d

20
20

20
4 998234.0 dd

20
20d

0012.099703.0 20
2020 dQ

20

4.200.998234

:

RECOMMENDED PROCEDURE

hydrostatic)
()( pycnometer.

Q20)/kg/l/g/ml(
.

Use of pycnometer

.plummet)(
.

riders)(beam.
..

.

31



)(
.

Use of pycnometer

5.
20.

1 2030mark

inter.
.R

1 20.
20
20d.

DETERMINATION OF OPTICAL ROTATION AND SPECIFIC ROTATION

optical activity..
)(.

optical rotation

.dextrorotatory

.
(+)( ).

(a)angular.
(SI) radian (rad) .

.
(sodium D line) D589.3)

589.0589.6.(
546.1.

32



photoelectric polarimeter.
25-20.

.

Specific optical rotation (specific rotation)

100)(
.

10011.

=
lc

a
ldp

0001000010

t]

al)(c)(
100dp)(100

.
[t

..

.(SI))
(m2 rad/kg)2/((an) molarm2 rad/mol

)2./.(

Apparatus

polarimeter.
.

.0.05

0.01.
visual:

33



mercury-vapour lamp..
photoelectric:

0.01.

Measurement of optical rotation

.
alignment

mark.optical bench.
transmittingmonochromatic.

)(D

)(546.1.
)(.

)
(.

..
uniformsemi-micromicro

.
end-plates

.
strains.

.end-plate strain

.

.
.

34



RECOMMENDED PROCEDURE

blank.
meniscusmark

..
30

racemizationmutarotation.
.

.
visual6

..
..

sign.

.

DETERMINATION OF REFRACTIVE INDEX

(n)velocityvacuun.
.

).(
.

tn

20
Dn

sinincidence.
.

.
589.3)lin D(

0.5  20).(
.

35



.

Apparatus

589.3)D(.
.prisms

.
.

1.33020

1.332525.

SPECTROPHOTOMETRY IN THE VISIBLE AND ULTRAVIOLET
REGIONS

electromagnetic radiation

monochromatic.
spectral range

spectrum.
)380-190)780-380.(

)(
monochromatic

.
.

quantitative.
.

International

Pharmacopoeia:
(A) Absorbancelogarithm10(T)

36



transmittance.internal transmission density

optical density

extinction.
)(Transmittance (T)radiant flux)(

.transmittancytransmission.
Absorptivity (a)absorbance (A)(c)

1(b)).(
specific extinctionspecific absorption

coefficient.""(

absorbance (A)(c)100

(b)E."
specific absorption coefficient"Commission on

Physicochemical SymbolsTerminologyUnits

International Union ofPure and Applied Chemistry (IUPAC)

(A)(c)(l)aSI

)2(1)(aSI= 100a.
"absorptivity"absorbancy index

extinction cofficient.

)%1
cm1E

a10%1
cm1

Molar absorptivity ( )absorbance (A)

(c)1(b)(a = A/bc).
absorptivity (a).molar

absorption coefficient)Linear(Commission on 

PhysicochemicalTerminologyUnits

International Union of Pure and Applied Chemistry (IUPAC)

internal transmission density)absorbance(
21.

molar absorptivityabsorbancy index

37



molar extinction coefficient.
Absorption spectrum

graphic.

)(photometrically.
.

slit-widthstray light

polychromic radiation.solute

moleculesassociation

dissociationionization.

Apparatus

monochromatic radiant energy.
dispersing device

detectorassociated

amplifiers.
automatic.380700

190700.
double-beamsingle-beam.

.
.housing

.
)(1

silica..
)(

38



..

Spectrophotometer calibration

calibrations

photometric scales

spectral line.

.quartz-mercury arc

404.66,365.48,334.15, 313.16, 302.25, 253.7435.83.
.

didymium)parseodymium

neodymium(.holmium.
maxima1 241.51 287.51 360.93 536.2.

.
.

holmium perchlorate TS.:241.15

278.2361.5536.3.
.
photometric scale%1

absorpitivity.potassium dichromate TS

.absorbancespecific extinction

potassium dichromate60.061000sulfuric acid

)0.005/(VS1.000A:

wavelength
235

)(
257

)(
313

)(
350

)(
A0.7480.8650.2920.640

permitted tolerance

0.756-0.7400.874-0.8560.295-0.2890.646-0.634

%1
cm1E124.54144.0248.62106.56

39



inorganic)(transmittance

photometric scalenational institutions

periodic calibration.

Operation of spectrophotometers

.
valid

.instruction manual

calibration.double-beam

)(reference beam.
)(.

.
.

.
.

solvents for use in the ultraviolet region

.lower

hydrocarbons

.transparency

..

.
0.41

.
.)750/(

cyclohexane1

2400. 10.

40



Identification tests in the ultraviolet region
qualitative

..
.

International Chemical Reference Substance.
.

)%10.(:
)(transmittance.

.
.

Quantitative determinations in the ultraviolet region

.
.

.
.

.
.

0.5280-240

1320-2802320.
.

International

41





Quantitative determinations in the visible region

.

"Quantitative determinations in the ultraviolet region"
.

5.

SPECTROPHOTOMETRY IN THE INFRARED REGION
electromagnetic spectrum

250-40001)40-2.5(1.
.

optical isomers

.Polymorphism

.
)(.

.
absorption spectrumabsorbance)(transmittance

absorpitivityspecific extinction"
Spectrophotometry in the visible and ultraviolet regions) "24.(

Apparatus

1Wavelengthswavelengths

.

43



optical materialsdetection devices.
monochromatordetector.

670-40001

)15-2.5(
reliability

polystyrene film.
attenuated total reflectance technique

attachmentsingle-reflection.
alignment

)(maximum transmission.

Use of solvents

).(
.

carbon tetrachloride R)1(400017001)2.56.(
RRR.IR

)1(2501)402000 - 24001

5.0 - 4.2)(1300 - 18001)7.5 - 5.5(.
845 - 8751)11.8 - 11.4.(

transparency.

Preparation of the substance to be tested

.
.

mineral oil

potassium halide

.attenuated total reflectance technique

44



.
:

Method 1.capillary film

)(.
Method 2.

5-2mull

semi-transparent.
.

Method 3.potassium halide)
IRIR(1200

1.5300prism instruments1300

1.0300halide)(grating.
15-52

.
...

.
)(transmission20001)5(

specific absorption%75compensation.
Method 4.

)(.

Identification by reference substance

40006701

)2.515(.
%5%2transmittance.

45



23

..

.
mineral oil2

fluorinated hydrocarbon oil

hexachlorobutadine.

Identification by reference spectrum

International Reference Spectrum40006701)2.515(
.

International Reference 

Spectrumreference absorbance

maximapolystyrenesuperimposedInternational

Reference Spectrum28511)3.51(16011)6.25(10281)9.73

.(.

International Reference

Spectrum.
resolving power.

International Reference Spectra.
400020001)2.55.(

Attenuated total reflectance technique

.
.

46



translucent.
2-1.

.rubber.
plastic materialsreflecting element.

proper alignmentattachment.

ATOMIC ABSORPTION SPECTROPHOTOMETRY

ground state

.
)(

.

.
flamless

.

Apparatus

spectral line

nebulizer-burner system

.
hollow-cathod

.
.

.

..

47



monochromator

.
.

.
.

Use of solvents

.
)(.

.

burner-aspirator.
%2

.

RECOMMENDED PROCEDURE

3

.
.

)(
..

3

..

.3

.
.

48



FLUORESCENCE SPECTROPHOTOMETRY

.
2030

.

.
dilutions.

.
.

Terms

Fluorescence intensity

.
Fluorescence emission spectrum.

.
fluorescence excitation spectrum.

.

Apparatus

)fluorometer.(
.

90incident beam.

.
..

49



.

.
.

.
.

.
.tungsten

.xenon arc

.
)(slits.

high resolution.
.

)(

.3-2

0.3-0.1.

Standardization

fluorophore

..
fluorophore

.quinine

sodium fluorescein

rhodomine.

Calibration of the wavelength scale

)(.

50



Preparation of solution

.
.

10100

.

)(.
"inner fulter"

10-7-10-5/.
(c-d)/(a-b)

abc

d0.402.50.
solvent blank.

Measurement technique

.
exciting beam).(

.
.

.
.

%2-11.
.

.
.

.
.

51



TURBIDIMETRY AND NEPHELOMETRY

.
.

.

.
.

..

Terms

Transmittance (T):.
Tarnsmittancytransmission.

Turbidance (S):light-scattering effect.
Turbidity ( ):

.

Apparatus

).(

.

Instrumental measurement

.
.

.

52



Visual comparison

.
)(70

23.
.

COLOUR OF LIQUIDS

.
.

RECOMMENDED PROCEDURE

)16

.(101050

.
.

Stock Colour Standard Solutions

Yellow stock standard TS

9.5TS1.9TS10.7

TS4.0TS100)10/(
TS.

Read stock standard TS

40.5TS6.1TS6.3

TS12.0TS100.0.)10

/(TS.

53



Green stock standard TS

3.5TS20.1TS10.4

TS4.0TS100.0)10

/(TS.
Brown stock standard TS

35.0TS17.0TS8.0

TS100.0TS.

Standard Colour Solutions

)
()10/(TS.

)YwRdGnBn(
.

)10/(
TS)()(

99.220.780

98.441.651

96.883.122

93.756.253

87.5012.504

75.0025.005

50.0050.006

100.007

7-4

.

RADIOPHARMACEUTICALS

handling)(radioactive pharma-

ceuticals).

54



.

Definitions

Nuclide

mass number

.

Radioactivity

transformation.

"disintegration""
transformation."

.

Radionuclide

).(

Units of radioactivity

:
(SI)becqurel (Bq)(S 1).

1.Curie (Ci)

3.7  1010Bq.
"Units of 

measurement) "4.(

Hall-life period

.

)(.
exponential decay:

N = Noe t

NtNot = 0

55



.:
693.0

2
1T

)1.(

1

Radioactive concentration

.
standardization.

30.

.

56



Specific radioactivity (or specific activity)

.

" :1

131-(1 mCi of iodine-131)1(O iodohippuric

acid)12.001//1979""40MBq75-1

Selenomethionine1//1979."

x(x mci)(131I) 1311

131y1

:
x/y1311

purity).(
"Specific activity.""

activity"
specific radioactivity".

Radionuclidic purity

.

.:)
(.

131xenon 131mimpurity

.
:

)curiesbequerels.(
12599(99mci)1251

126%99.
125126.

57



" :126-%1

."30

reference hour.
)identities(

.
.

"
gamma scintillation spectrometrydetector."

Radiochemical purity

stated.
.

.(57Co)

%99%9957.
(57Co)(57Co).

.
isotopicidentical chemical

form.istopic

.

).(

Production and handling of Radiopharmaceuticals

.
.

.
.

58



Carriers

.
Carrierisotopic

non-isotopicprocessingdispensing

."Natrii Phosphatis (32P) Injecto"
rhenium(technetium-99m)m99.

.

.

Carrier-free.

Detection and Measurement

electron capture

isomeric transition.)(
)4()

+Positrons.(
X-rays.)(

(i  t).X-rays)(
(e.c)..2

0.511MeV.
)1(.

.
/

.
sensing unitelectronic scaling

device.Geiger-Müller

solid-state semiconductor.

59
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beta emitters.
.

.
Voltagepulse-height selectorscaler

readout.
ratemeter.

counters.
x rays.

.
emissions(4 counting) 4

2)(2 steradians

(2  counting) 2

(fixed geometry).
.

reproducibility

.4

.4/
.

4

.4/.
.

.
.

.

background activity..

68



.
.

corrected count rateR:

r
rR

1

rresolving time.
.

counts.10000

%1.

Absorption

)(
.

absorbers.
beta emitters.

x-rays125.
.

( )"thickness"/2

)2(
.

Method

)("Natrii Phosphatis (32P) Injectio"

half thickness:
.6

1020/2

800/2.

69



.
)800/2.(logarithm

function.
)()

1.205(/2..
(t2, t1)20/2

( ).

2

1

12
In1

t

t
A
A

tt

t1t2At1At2
t1t2.half thickness

.
.32

.
%5

.
(0)

/2.

Radiation spectrometry

Crystal scintillation spectrometry

scintillators

..)(
.scanning

plus  height analyser.
.

photoelectric peaks

70



.
.

backscattercoincidence summing

fluorescent X-rays.Compton

.
.

shieldingdiscriminator

.
..

125

photoelectric peaks.

.
Semiconductor detector spectrometry

solid state detectors

peaks

..
electron-hole pairvalence

bandconduction band

.lithium-drifted

germanium%331.33Mev60%5.9

7.6 cm 7.6 cm.
Liquid scintillation counting

35S14C3H

X.
.

71



.
discriminators

)(.%9514C%60
3H.

p-terphenyl2,5 diphenyloxazlole)
(1.4-di[2-(4-methyl-5-phenyloxazole)] benzene)Dimethyl-

POPOP(.
.

.
.

.
.

quenching.
.

.

Radiation Shielding

background radiation.

Bremsstrahlung).(
.

monoenergetic.
..

BremsstrahlungX.

72



 Bremsstrahlung.

.
.exponential

half value layers.
.7%1

..
reference.)(handling

multimillicurie/
remote handling devices.

Determination of Radionuclidic Purity
gamma emitters

gamma spectrometry.:
(a)

(b)detectors

resolution

(Ge:Li).
(c)

backscattercoincidence summationfluorescent

X rays.

:
)(

.

73



)(isotopic.

Requirements for radionuclidic purity

:
.1.

.
.

.2.
203197.

.

.
.

batches

.

Determination of Radiochemical Purity

)76-72(
.)

(artifacts.
)99-96.(carriers

)(
)(

.
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.

Determination of Chemical Purity

Preparation

.
.

)
131()

.(

.

Tests for Sterility and Pyrogens

.
release.Tests for Sterility

retrospectively.

Sterility tests

.

sterilizersindicators

.

Pyrogen tests

.
)155-153.(

75



Addition of Bacteriostatic Agents

.
.

.
.

.

.

Other Requirements

.

Expiry Date

)(
.

.
6.

.

.
.
.

76



Labelling

)vial:(
.1

.2

.3

.4)30

(
.5

.6)(

.7

.8.

)
(mci)MBq1.(

.

Storage

.
.

.
.

POWDER FINENESS AND SIEVES

A.Powders

( m).
:

77



Coarse powder(2000/355).2000

%40355.
Moderately coarse powder(710/250).

710%40250.
(355/180) Moderately fine Powder.

355%40180.
(180) fine powder.180.

(125) very fine powder.125.

.

B.Sieves

( m).
)2(.

2.Wire mash sieves

Number
of sieve ( m)Nominal size of

aperture (mm)
Nominal diameter of 

wire (mm)
Approximate screening 

area (%)
480.902.002000
370.4500.710710
380.3150.500500
380.2240.355355
371600.250250
360.1400.212212
350.1250.180180
360.1000.150150
340.0900.125125
350.0630.09090
360.0500.07575
340.0320.04545
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ISO  standard 565-1972.
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PHYSICOCHEMICAL METHODS
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CHROMATOGRAPHY

solutemobile

stationary.adsorptionpartition

))(coated

solid support(ion exchangegel permeation.

.
separation)(

identificationdetection

"chromatographic method of analysis."
.

planar methods

adsorbent)paper and thin-layer chromatography.(

)
high performance liquid chromatography.(

solutes

/.
.

)(
identification

.
.separations

.determination

.
detection
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.

Thin layer Chromatography

adsorbent)0.24

(
plastic.)capillary action(

adsorptionpartition

.
)(

.Silica gel

Kieselguhraluminacellulose

.prepared layer

basic

..

.
)(identification

standard

.
)(.

.
)(

.

)(Rf

.
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Rr.Rf

Rr.

.

Char.

.
.

.

.
.

loading.)(
revelation

.

.

.
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.
)

chromatogram()
adsorbent surface(

)
.(

.
.

artifacts.
.

)(.

)(.silica gel

)(

.

.

.
.

)(.
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RECOMMENDED PROCEDURE

precoated

.
:

spreading)(
200

.

slurry)(
0.25.

11030.
R.

)5-2(.
.

5.1

.

Method

%60-50.
4.

micropipette.
1.51.5.

1.5

.

..15

)()(
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.

Paper Chromatography
stationary

.

.
Corrosive

.
.

.
RfRr.

descending

ascending.
PROCEDURERECOMMENDED

Descending paper chromatography

.1.5.
.

.
2.5

grain.
Method

3-2
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24.
%50..

.micropipette

.
10.

3

.90.

.
..

Ascending paper chromatography

.
..

2.5

.
Method

3-2.
.24

..
%50.

3.
.

10

.3
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.
90.

..
.

Column Chromatography
adsorption column chromatography:solid

suupport)silicic acid

kieselguhr(slurry)(
)(.

adsorbent

.effluent)
eluate()(

)
.(

.
partition column chromatography:

solid adsorbent.

elution.
.siliceous

earth.
reverse-phase

silanizingparaffins
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.
distribution coefficient

dissociate.

.
Ion-exchange chromatography

ion-exchange resin.
counter-ion

H+/Na+

:
RSO3H + Na+  RSO3Na + H+

Cl /OH:
R N(CH3)3 OH + CI  R N(CH3)3CI + OH

.
.251).(

(%300  200)stoichiometric.

.)(.
)(

.
Treatment of the ion-exchange resin and preparation of the 

column:24

)80~

/(TS31effluent

Ralkalinity.
)70/(
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Rneutral.

.
)80~/(

TS)70~/(TS

.

High - performance liquid chromatography

Introduction

(HPLC)

ions.(HPLC)adsorption

partitionion exchangesize exclusion

stationary phase.HPLC

Mobil phase.
distributionsolutes.

HPLCpurity/.
enantiomeric composition

chiral.
.

Apparatus

pumpinginjector

fittingsdetector).(

pumping system

HPLCto deliver.
.
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pulse.
.HPLC"bleeding"

.
microprocessor

)isocratic elution()
gradient elution(.

.flow rate

42000(6000psi)

.

Injector

.fixed-loop

auto-sampler.partial filling

.

Chromatographic column

5050025.
10-5.

2(microbore).
.

.60

.

stationary phases

.HPLCpolarnonpolar

normal-phase

revered -phase.
HPLC:
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aluminaporous graphite

polymers

resin

.

)HPLC.(supportsilanol

silane)(covalently silyl

derivativesactive sites.
bonded phase.

:
Common bonded phases

octylSi  (CH2)7 CH3C9
octadecylSi  (CH2)17 CH3C19

phenylSi  (CH2)3 C6H5C6H5
cyanopropylSi  (CH2)3 CNCN

aminopropylSi  (CH2)3 NH2NH2
diolSi  (CH2)3 OCH(OH) CH2 OH

enantiomers)
chiral(albumins...

8.0-2.0.
styrene vinylbenzene copolymer

.
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HPLC

)(
.

310.
porosities.

carbon-loading

"end-capped"residual silanol

..
tailing of peaks.

Mobile phase

retention

analyte.

lipophilic.
.

modifiers.
0.45

.
)(.

.
sonification

)(.

stabilizers.)(
.buffers

.
organic modifier.
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counter ion

ion-pairchiral selector

achiral.

Connecting tubing and fitting

injectors

detectors.////
zero-dead volume (ZDV) type."

capillary0.25

band spreading.

Detectors

(UV/vis)

.fluorescence spectrophotometers

.analytechromophoric

//(UV/vis).
.

UV/visdiode array

.
absorbanceUV/vis

eluted peaks.
spectral homogeneity.

validation.
pre-column

post-column) ..(

Date collection devices

signalsintegrators

.

96



.
computers

..
thresholds

peak.
parametersintegrator

baseline separations.
valley-to-valley.

(HPLC)

.""
%0.05.

System suitability

.
resolution

.

porosity

carbon loadingend-capping.

(N)Efficiency

)(Ntheoretical plates

:

2

2
54.5

h

R

W
tN

tR=perpendicular

.
Wh=tR.
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(N )

l
NN

l=.

)Dm(Capacity factor (mass distribution ratio Dm)

:

Dm =

:

M

MR
m t

ttD )(

tR=
tM=

Dm)(
.Dm1.

.
.

Resolution factor

:

)(
)(18.1

21

12

bb

RR
s WW

ttR

tR1tR2=.
Wb1Wb2=peaks widths
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tR1tR2.
Rsbaseline separation1.5

.

Relative retention

(r):

MR

MR
tt
ttr

1

2

tR2=peak of interest

tR1=reference peak

tM=unretained component

symmetry factor

:

d
WA x

s 2

Wx=%5.
d=leading edge%5

Wx.

As2.

.
silanoltalling).(

Repeatability

assay

relative standard deviation

%2.0.
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"Related substances"
%5.0.

%1.0.

Recommended procedure

)30.(
./

.%50

full-scale deflection.
system suitability.

)
4-2.(.

)(normalization

.response factor

.
HPLC(UV/vis)

detection

.)%20(
.

.
)reciprocals(

.

.
.

blank.
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.

Gas Chromatography

)(.adsorbent

aluminasilica gelcarbon)gas - solid 

chromatography()(
diatomaceous earthfirebrick

)gas-liquid chromatography(
"open-tube"

capillary.()(
polyaromatic porous beads.

.(K)

K =

solute.
K

.
)

()
(

.
K.

detector
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flameconductivity.detectors

hologenated.
.

mass.
.

)
(

300.
"

temperature programming"
.0.53

10100

1.525.
.

75250)60-

200(
.(

)(peak tailing

.silanizing.
inlet.

macrogols)(
.

polysiloxanes.
"

Column bledding".
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.
)

(.

.
internal standard

.
)(

.noralization)
.(

.

integrator

linear.
planimeter.

heightarea

.
base linetangentially.

internal standard.
3.)1(

)
.(A

.)2(
retention time

allowance

coincidence peak.)3()
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1.(dataAC

B

.
normalization

.

.

RECOMMENDED PROCEDURE

.
pre-column.

.16tR2/Ly2

tR)mm(base line

perpendicular

L)m(
Y)mm(.

eluted

.

Method

1

.
.

1

..23.
symmetry factor0.951.05

.
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.
.

yx/2A:
yxwidth

Aperpendicularleading edge

.

resolution

1.0.2(tRb tRa)/(ya + yb):
tRatRbperpendiculars

yayb.

DETERMINATION OF pH

(pH).
negative logarithm

..

.activity coefficient1

.
.

.
glass electrode

buffered.

.
:

"".

105



.

pH Scale

XS:
Ex

/l KCl3.5 mol/1XH2 solutionPt

Es

/l KCl3.5 mol/1SH2 solutionPt

bridge solutions

.
X(X)S(S)

:

FRT
EESX sx

/3026.2
)(pH)(pH

RT)K(FFaraday.
dimensionless number.

2.3026 RT/F:
2.3026 RT/F

)mv()C(
56.1810

57.1715

58.1720

59.1625

60.1530

Potentiometric Determination of pH
.

.
glass
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hydrogen.
.

reproducibility0.005

10-2.
3

2025303540

TS1.6751.6971.6831.6881.694

TS3.5573.5523.5493.547

TS4.0024.0084.0150.0244.035

6.8TS6.8816.8656.8536.8446.838

7.4TS7.4287.4137.4007.3897.380

TS9.2259.1809.1399.1029.068

TS10.06210.0129.9669.9259.889

2.3025 RF/T.
.

0.005)3.(

Calibration of apparatus

.
.

)0.04(
..

0.04

..
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RECOMMENDED PROCEDURE

cub.
..

.
30.040.04

.6

0.05.0.1

calomel

2

2

hysteresis.

Standard buffer solutions

.R

.
3.

.

ELECTROPHORESIS

conducting electrolyte.
.

/cm/spotential

gradient1/v/cm211cm2  V 1 S 1.
.

.
.
.
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.

Moving Boundary (Free-flow) Electrophoresis

.
refractometry

conductometry.
.

Zone Electrophoresis (Electrophoresis using a Supporting Medium)

.)
(.

electro-endosmotic)
carriers()

Joule(.

.

.)(
.

scanning

densitometer.
:

voltage.
parallelpiped

airtight lid.
electrical leadsconnector
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.
.troughs

centrol lengthwise partition.
..

450V D.C150mA.
voltage.

.
.

.
.

.

RECOMMENDED PROCEDURES

Paper electrophoresis

50384.5troughs37

52.
)Whatman 3MM

(.
13.
.)

305(
.

1

2.5.

)(anode)(cathod.
.
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.
.20V1

marker

.
.

.
.

.

Electrophoresis on cellulose acetate strips

25

24troughs1023.
2.517

.
8

.bands

.

Gel electrophoresis

2-1

.

..

wicksabsorbent lint.
.

.Joule

.
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)inhibition zone

organism

(.

PHASE SOLUBILITY ANALYSIS

.
.

.

..
:

(a)(b)

(c)(d)

(e)

extrapolationcalculation.
.

Solvents

:
(1)volatility

.60150

.
(2).

..
(3)..

.
(4) 4/
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50/.

Apparatus

Constant-temperature bath:
0.1.2530.

horizontal shaft50

Clampsampoule.
120-100shaft

.
Ampoules15)2.(

.

2.)()(

Solubility flasks.)
2().(

Balance1.
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RECOMMENDED PROCEDURE

.)(
.

system composition

7marked

.
5

.5.0/
.

.1:
1000(W2 W1)/(W3 W2)W1W2

W3.

Equilibration

)(.
)7-1((14-7)

.
:supersaturated

10

.
.

.
""

.

slope.
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solution composition

.
2.0

.
tared solubility flask

./.70

100.)(1)(
:1000(F3 F1)/(F2 F3)F1F2

F3.

Calculation

)Y()X

system composition.()3(
(AB)slop1

(BC)S

.
solid solution.

100-100S.slope:S = (Y2 Y1)/(X2 X1)Y2

Y1X2X1(BC).
Bdiagram

.(BC)Y.
Y/.

C.
(CD)Y.

.
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3

DE

.inflexions

(B)

.
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CHEMICAL METHODS

117
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GENERAL IDENTIFICATION TESTS

Acetylated substances

)18(monograph

)1440~/(TS.
lanthanum nitrate TS)30/.(

.spot plate

porcelainiodine VS)0.02/.(
)100~/(TS..

Amines, primary aromatic

2)70~/(TS

.4)10/(TS

222-naphthol TS11R.
.

Ammonia and volatile aliphatic amines

1

magnesium oxide R.
/manganese/silver R

.

Ammonium

AB

AB.
A0.2R1

)0.1/(VS/
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methyl red/ethanol TS..
B.1sodium cobaltinitrite

TS)100/(.

Bismuth

A.)250~/(TS10.
sodium sulfide TS.

 .B)1000~/(TS

80)/(TS.reagent

.
.

)80/(TS.

Bromides

 .A)130~/(TS

)40/(TS.
260~)/(TS)100/(TS

)1000~/(TS.
 .B)bromideshydrobromides

.()100~/(TS

)130~/(TSA.
C.)100~/(TS

chlorine TS.R

.

Calcium

 .Aammonium oxalate TS

25)/.()250~/(TS

)300~/(TS.
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 .B)2

(glyoxal bis (2-hydroxyanil) TS)80~

/(TS.R

.

Chlorides

 .A)130~/(TS

)40/(TS.)100~/(
TS)1000~/(TS.

 .B)chlorideshydrochloridesbases

.()100~/(TS

)130~/(TSA.
 .Cmanganese

dioxide R)1760~/(TS.
chlorine/R.

)(hood.

Citrates

 .A)55/(
TS.

300~)/(TS.
 .Bmercuric sulfate TS

.potassium permanganate TS)10/(
.

Ferrous salts

 .A)10/(potassium

ferricyanide TS.
70~)/(TS.
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 .B)100~/(TS

)1/(o-phenanthroline TS.
)35/(ceric sulfate TS.

Iodides

 .A)130~/(TS

)40/(TS.)100~

/(TS)1000~/(TS.
 .B)iodides.(

)100~/(TS)130~/(TS

A.
 .C)100~/(TS

potassium nitrite)100/(TS.
.

Nitrates

 .Aferrous sulfate )15/(TS.
)1760~/(TS.

.
 .B20.1nitrobenzene R0.2

)1760~/(TS.
53)400~/(TS.

5acetone R..

Orthophosphates

 .A)130~/(TS5

95)/(TS.
)130~/(TS

..
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 .B)40/(TS.
.)100~

/(TS)1330~/(TS.

Potassium

)30/(sodium

tetraphenylborate TS..

Salicylates

neutral)25/(ferric

chloride TS.
acetic acid TS)300~/(hydrochloric acid

70~)/(TS.

Sodium

A.)250~/(TS.
.

:BtechnicalA.
B.)60~/(TS

/uranyl/zinc acetate TS..

Sulfates

 .A)50/(barium chloride TS.
)250~/(TS.

 .B)80/(lead acetate TS.
)80/(ammonium acetate TS

)80~/(TS.

Tartrates

 .A)300~/(TS
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ferrous sulfate)15/(TS

hydrogen peroxide TS)80~/(TS.
.

 .B)1760~/(TS

resorcinol)20~/(TSpotassium bromide)100/(TS

.10-5

....

LIMIT TEST FOR CHLORIDES

individual monographmicrograms

chloride ions1.250

Cl.

RECOMMENDED PROCEDURE

7023

mark4550.Nessler

.expression"matched tubes"
.

501

)40/(TS.5

.opalescence

.

Standard opalescence

5.0hydrochloric acid CITS10

130~)/(TScomparison tube.501

)40/(TS.5

.
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LIMIT TEST FOR SULFATES

1.
480SO4

standard barium sulfate suspension.

RECOMMENDED PROCEDURE

7023

mark4550.Nessler

.expressionmatched tubes

.
455

TS.10.
turbidity

.

Standard turbidity

1.0sulfuric acid VS)0.005/(3

)70~/(TScomparison tube.455

barium sulfate suspension TS.10

.

LIMIT TEST FOR HEAVY METALS

)(metallic impurities

hydrogen sulfide

lead1.
:

hydrogen sulfidestandard.
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14.
blank.

TS.
)A(

)B.(
A

55-2B.
lead Pb TS10

1.0.11

1Pb1

1.

Apparatus

)(A

7023mark40

50.Nessler.expression"
matched tubes".

loop.
Bsyringe50)

plastic(plungerlure conical joint9

)Millipore syringe XX 11 050 05(adapter

.
)SX00 013 00

polypropylene(.
13.

prefilter)AP 2001 300Millipore prefilter(
cellulose esters133

)Millipore filter SSWP 013 00.(
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RECOMMENDED PROCEDURE

Preparation of test solution

1.25pH4-3

)60~/(Pb TSammonia Pb TS)100~/(
40.

2.30)
ethanol TS)50~/(methanol Racetone R(dioxanR

0.5acetic acid TS)300~/(40solvent.
3.crucible

silicacharred.
charring.2

nitric acid TS)1000~/(5sulfuric acid TS)1760~/(
fumesmuffle furnace

500.2

250~)/(TS.residue

hydrochloric acid TS)250~/(10digest

.ammonia Pb TS)100~/(pH

88.5acetic acid Pb TS) 60~/(
34.1040.

4.
0.5magnesium oxide R

.15incineration

.70~)

/(TSammonia Pb TS)100~/(
8805acetic acid Pb TS)60~/(

4-340.

127



Colour development and measurement

A.
4010TS

5.
lead Pb TS

pHammonia Pb TS

100~)/(acetic acid Pb TS)60~/(4-3

4010TS

5.

..
B.

diagram

prefiltrationplungersyringe

.
beaker.adaptermembrane filter

impurities..
)4.(ammonia Pb 

TS)100~/(acetic acid Pb TS)60~/(4-310

hydrogen sulfide TSreagents

5

..
Pb TS

ammonia Pb TS)100~/(
acetic acid Pb TS)60~/(4-340

.
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4.:B

.
.

LIMIT TEST FOR IRON

iron

.
40.

RECOMMENDED PROCEDURE

7023

mark4550.Nessler

.expression"matched tubes"
.

40

.2citric acid FeTS)180/(
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mercaptoacetic acid Rammonia FeTS)100/(50

5.
.

Standard colour

2iron standard FeTS40.2

citric acid FeTS)180/(
mercaptoacetic acid Rammonia FeTS)100/(50

5.

LIMIT TEST FOR ARSENIC

arsenic

1.
.

)(.
standard stain10As.

depth

.110

1/.
As.

Apparatus

.
120rubber bung.

200605)
8(12

.bung fitting

70

bung.
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.
)2525(6.5

spring clip

construction

.

RECOMMENDED PROCEDURE

)80~/(TS

25.
(1)10

(2)

.mercuric bromide AsR

.
)(6.5

diaphragmmercuric bromide AsR.
AsR(1)

(2)6.5(3)

.
1

potassium iodide AsR10granulated zinc AsR

.40.
mercuric bromide AsR

diluted arsenic AsTS.
.

40

batchesgranulated zinc AsR

.accelerated

AsR.
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)250~/(AsTS

.

Standard stain

10stannated hydrochloric acid 

AsTS)250~/(1AsTSarsenicdilute50.
mercuric bromide paper 

AsR.

SULFATED ASH

RECOMMENDED PROCEDURE

1dish)
platinum(moisten)1760~/(TS.
)(800

)1760~/(TS.
ammonium carbonate R)(ignite.

OXYGEN FLASK METHOD

halogenssulfur

organictitrimetric determination.
water-soluble inorganic

individual element.

Apparatus

combustion

.500.
platinum gauze

absorbing liquid.
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RECOMMENDED PROCEDURES

CAUTION:.
scrupulously.

halid-free53

packagestrip.
oxygen

..
.

10

.
.

pulverizable

.
capsules)(methyl-

cellulose.15ashless filter-paper flock

.

Determination of bromine and chlorine

.
17hydrogen peroxide TS)60~/(3.

40.
5/bromophenol blue/ethanol TS

)0.1/(VS.
1)3/(TS5/diphenyl-

carbazone/ethanol TSindicatormercuric nitrate VS)0.01/(
.

1)0.01/(VS1.598Br0.709Cl.
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Determination of fluorine

124.
15.

40.
0.6)1/(alizarinsulfonate TS

)0.1/(VS.5

acetate buffer TS3.0thorium

nitrate VS)0.005/(.
1)0.005/(VS0.380F.

indicator

inorganic fluoride.

Determination of iodine

120.
10)0.2/(VS.

25

TS15bromine TS1.40

)(formic acid TS)1080~/(20

)0.05/(VS0.5R5.
liberated iodinesodium thiosulfate VS)0.005/(

starch TSindicator.
1)0.05/(VS1.06I.

Determination of sulfur

120.
12.5hydrogen peroxide TS)60~/.(

40.
102)300~/(20

750~)/.(barium nitrate VS)0.01/(
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thorin TS)2/(methylthioninium chloride TS)0.2

/(pink.
1)0.01/(VS0.321S.

COMPLEXOMETRIC TITRATIONS

complexing agentstitrants

aminopolycarboxylic acids:

chelatecations

.salt-like bond

coordinate bondelectrons.

chelating.edetic

acid))ethylenediaminetetraacetic acid, EDTA(
disodium edetate.

)(unitWater-soluble 1:1

complexesconfer

.coordinate bonds

carbonyl oxygens

.
trivalent aluminium:
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pH.)(metals

alkaline solutiondecompose

8)()zinclead(
.)(trivalent metal complexes

chelate rings

.alkaline solutions)(
hydroxideseditic acidstability

)(metal hydroxide.
)(Schwarzenbach

0.1/20:
Na1.7
Li2.8
Mg8.7
Ca10.6
Fe2+14.3
Al15.5a

Zn16.1
Pb17.6
Hg2+20.4
Fe3+25.1

a)(back-titration.
)(

.
Schwarzenbachcalcium ionsmurexide)

ammonium purpurate(.
Mordant Black 11).(

ammoniacal solution)(
corresponding

edetates)(indicator complex
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.Mordant Black 11

methyl orangeendpointscreened)
.(

potentialpharmaceutical.
calconcalconcarboxylic acid

sodium edetate

pH14-12.magnesiumhydroxide

.
.
xylenol orangeacid-base

iminodiacetic acid

)(metal-complexing.
aluminiumbismuthlead

mercuryzinc6-2)(.

RECOMMENDED PROCEDURE

Aluminium

monograph2

)1/(VS50.
50disodium edetate VS)0.05/(neutralize

/methyl red/ethanol TS)1/(VS.
1050

xylenol orange R5methenamine R

lead nitrate VS)0.05/(
.1disodium edetate VS)0.05/(

1.349Al.
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Bismuth

monograph

nitric acid TS)130~/(5012

)130~/(TSammonia TS)100~/.(50

xylenol orange R

disodium edetate VS)0.05/(.
1disodium edetate)0.05/(VS10.45Bi.

Calcium

monograph

)70~/(TS

100.disodium edetate)0.05/(VS

24)300~/(TS0.1

calcon indicator mixture Rcalcon

carboxylic acid indicator mixture Rpink

.1disodium edetate VS)0.05/(2.004

Ca.

Lead

monograph10-5

acetic acid)300~/(TS

50.50xylenol orange indicator

mixture Rmethenamine R)5(
disodium edetate )0.05/(VS

.1disodium edetate)0.05/(VS

10.35Pb.

Magnesium

monograph10-5
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hydrochloric acid)70~/(TS

50.10ammonium chloride 

buffer TS10.0TS100Mordant Black 11 indicator mixture R

disodium edetate)0.05/(VS

.1disodium edetate)0.05/(VS

1.215Mg.

Zinc

monograph10-5

acetic acid)300~/(TS

50.50xylenol orange indicator

mixture Rmethenamine R)5(
disodium edetate)0.05/(VS

.1disodium edetate

0.05)/(VS3.268Zn.

NON-AQUEOUS TITRATION

acidsbases

ionshydrogenhydroxyl.
Arrheniusrecognize

.Bronsted

proton donorproton acceptor.
Lewiselectron

pairneutralization

coordination bond.
.

hydronium ion)H3O+(
acid anion.protophilicacetic
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acidacetonium ion)CH3COOH2
+(proton

perchloric

hydrobromicsulfurichydrochloricnitric.
acetic acid

.baseethylenediamine

.
leveling effect.

.
phenolpyridinebutylamine

.
potassium methoxide

sodium methoxidelithium methoxide

tetrabutylammonium hydroxide.

..
physiologically active

titrant.
ingredientpharmaceutical preparations

excipientscarriers.
typesacid halides

acid anhydridescarboxylic acidsamino acids

enolsbarbituratesxanthinesimidesphenols

pyrolessulfonamides.amins

hetrocyclicquarternary ammonium

alkali saltsinorganic acids

.halogen acids

acetic anhydridemercuric acetatehalide ion
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unionized mercuric halide.
acetylatable groupings

malachite greencrystal violet.

.
basic compoundvolumetric

perchloric acidglacial acetic acid

dioxin.
lithium methoxidmethanol-toluene.

tetrabutylammonium hydroxide

sodium methoxide

gelatinous.

atmosphere.
blank0.010.1/1

.
potentiometrically.

electrodereferencecalomel

salt bridgelithium perchlorate/
acetic acid TS

.)crystal violet

(establishing

:dE/dV)Eelectromotive forceV(
.

coefficient

expansioncompensant
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standardized.

RECOMMENDED PROCEDURES

AMethod

glacial acetic acid R1neutralized/crystal

violet/acetic acid TS.blank

indicatordetermination.
10/mercuric acetate/acetic acid TS.

3-2/TS

)/(.
monographR1

/TSstandardizationtitrant.
potentiometrically

.electrode

saturated calomel cell))350/(TS(.

.
.

(t2))t1(
:[1 + 0.001 (t1 t2)]assay

.

BMethod

)(
.

determination.
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.

..
..
establishedequivalencepotentiometrically

.
electrodereference electrode

saturated calomelaqueous potassium chloride

3.50)/(TSR.
electrical resistance

.
.

NITRITE TITRATION

aromatic amines

.
electrometric

platinumcircuit.
potential100-50.device

current1- 0.1indicating needle.
mechanicalmagnetic stirring 

nitrogene.
0.520.

nitric acid TS)1000~/(
1/ferric chloride R.

RECOMMENDED PROCEDURE

20)250~/(TS50
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catalyst

15sodium nitrite VS)0.1/(
burette tip.
vortex15.

10.1

1.deflects

reagent..

DETERMINATION OF WATER BY THE KARL FISCHER METHOD
Karl Fischer

sulfur dioxideiodineanhydrous

pyridine..

atmospheric moisture.
gas inlet tube

burette tipvent tube

desiccant.side arm

airtight.TS

automatic burette.
.

.
electrical circuit

microammeterplatinum electrodes1.5V2V

resistance2000.
.

.15-10.
voltametric.50-30
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polarizing current

.)(potential differencemicrovoltmeter.
voltage.

graphicallyplotting

versuspotential.

RECOMMENDED PROCEDURES

Direct titrationA

20dehydrated methanol R

TS.
.1

Karl Fischer reagent TS.

BacktitrationB

10dehydrated methanol R

TS.
TS

1.1

.
TSR

2.5/.

DETERMINATION OF METHOXYL

methoxy-groups

hydriodic aciddistilledmethyl iodide

titrimetrically.

Apparatus

flask25
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1carbon dioxide.
condenser259.

scrubber device2.5

antimony sodium tartarate)50/(TS.
.

.

RECOMMENDED PROCEDURE

.
2.5Rmelted phenol5)970~/(TS

.TS6

46R.
R

)(mantled microburner

.30

.250

5)150/(TS.
125)) (1080~

/(TS.12

)1080~/(TS

2-11R5

)100/(TS)0.1/(VS

TS.)0.1/(VS

.
1)0.1/(VS0.5172)CH3O.(
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DETERMINATION OF NITROGEN

RECOMMENDED PROCEDURES

Procedure for macrodeterminationA

2001

10RR

copper (II) sulfate R)1760~/(nitrogen-

free sulfuric acid TS.
30

.
85-75granulated zinc R

15R2R25.
.

16boric

acid TS)50/()0.005/(VS/
TS.

.1)0.05/(VS1.401N.

Procedure for microdeterminationB

3

copper (II) sulfate)190/(TS1)1760~

/(TS101R10

selenium R1.digestion tube)(
microdistillation6)400~/(

TS75TS50)

/(5/methylthioniumTS

)0.015/(VS.
.1)0.015/(VS
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0.210N.

DETERMINATION OF IODINE VALUE

100.
%70

.
:

Iodine value
201.0

60 - 200.25 - 0.5
100 - 600.15 - 0.25

1000.15 - 0.10

RECOMMENDED PROCEDURE

30050015carbon R tetrachloride.
25iodine bromide TS30

.20)80/(TS150

)0.1/(VSTS

.)a.(
)0.1/(VS(b).

:
(b a)  0.01269  100

=)(

DETERMINATION OF PEROXIDES IN FIXED OILS

RECOMMENDED PROCEDURE

315
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R30R250.
11.3R1

3.100

)0.01/(VSTS.
.

DETERMINATION OF SAPONIFICATION VALUE

fatty acids

hydrolysis1.
50blank

)0.5/(VS35.5

40/.

RECOMMENDED PROCEDURE

2200

25/TS1)(reflux

condenser30

1/TS

)0.5/(VS.)0.5/(VS

sample)a.(
)0.5/(VS)b.(formula:

(b a)  0.02805  1000
=)(

DETERMINATION OF UNSAPONIFIABLE MATTER
term""unsaponifiable matter

alkali hydroxidesether.
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RECOMMENDED PROCEDURE

)(125/)0.5

/(VS.50

350

RR):.(
separator.

20) .
fatR.(

.
2020

)0.5/(VS):(
20.20

/TS.
R3R.

60.
8010)750~/(TS

/TS.
carbonate-free sodium hydroxide)0.1/(VS/TS

.)0.1/(VS

0.2.
.)0.1

/(VS0.2

.

DETERMINATION OF ACID VALUE

1.
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RECOMMENDED PROCEDURE

1025050

)750~/(TSR

)0.1/(VS1/TS.
)0.1/(VS

15.
)a.(:

=)(
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BIOLOGICAL METHODS

153



154



MICROBIOLOGICAL ASSAY OF ANTIBIOTICS
)(

microorganismInternational Biological Standard

International Biological Reference Preparation

International Chemical Reference Substance

inhibition.validated

assay.
dilutions.

turbidimetric.
International Unit)(

International Biological StandardInternational

Biological Reference PreparationWHO

Biological Standardization

.

ampoulevial.

.
.

.

RECOMMENDED PROCEDURE

Petri dishes4-3

culture mediuminoculum
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.agar

inoculated.
dose.

1100

.vegetative

molten agar medium50 - 48inoculation.
flat bottoms.

.
304.

sterile10

5stainless

steel.10 - 8

..
.

)(
.

.
1:2.logarithm

)(rectilinear

.
.

Latin square

.

.pipette

.
.
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1.5

16

0.1.
.

bioassays.
.

strain.)4(
.designations

:
NCTCColindale

.
NCYCYeastBrewing

NutfieldRedhillSurrey

ATCCRockvilleMaryland 20852

.
.

Precision of the assay

.fiducial

limits (P = 0.95)

.

Calculation of results

:
1. Specification for the quality control of pharmaceutical publications (Second edition of International 

Pharmacopoeia), Geneva, World Health Organization, 1967, Appendix 45: Biological assays and 
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tests.
2. C. I. BLISS: Statistics of bioassay, New York, Academic Press, 1952.
3. C. I. BLISS: Statistics in biology, vol. I, New York, McGraw Hill, 1967 
4. C. I. BLISS: Statistics in biology, vol. II, New York, McGraw Hill, 1970 
5. D. J. FINNEY: Statistical methods in biological assays, London, Griffin, 1964.
6. W. HEWITT: Microbiological assay, New York, Academic Press, 1977. 
7. J. PHILLIPPE: Les methods statistique en pharmacie et en chimie, Paris, Masson, 1967.

.
4.

AntibioticTest organismaTS
)

1(b)(

BacitracinMicrococcus luteus
NCTC 7743;

 ATCC 10240

Cm1
7.07.1

7.04-1IU3537

NCTC 7743;
 ATCC 10240

Cm1
6.56.6

6.04-1IU3031

CefalexinStaphylococcus
aureus NCTC 6571;

ATCC 9144

Cm1
6.56.6

6.010403235

ATCC 6538-P
Cm1

6.56.6
6.010403235

CefalotinNCTC 6571
ATCC 9144

Cm1
6.56.6

6.00.52IU3235

ATCC 6538-P
Cm1

6.56.6
6.00.52IU3235

ChlortetracyclineBacillus pumilus
NCTC 8241

ATCC 14884

Cm1
6.56.6

4.5220IU3739
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AntibioticTest organismaTS
)

1(b)(

Bacillus cereus
ATCC 11778

Cm1
5.96.0

4.50.050.2IU3033

CloxacillinBacillus subtilis
NCTC 8236

ATCC 11774

Cm1
6.56.6

7.020-53739

ATCC 6538-P
Cm1

6.56.6
6.08-23235

DicloxacillinNCTC 6571
ATCC 9144

Cm1
6.6

6.010-2.53739

ATCC 6538-P
Cm1

6.56.6
6.08-23235

ErythromycinNCTC 8241
ATCC 14884

Cm1
8.08.1

8.025-5IU3739

ATCC 9341
Cm1

8.08.1
8.01.5-0.5IU3537

NeomycinNCTC 8241
ATCC 14884

Cm1
8.08.1

8.014-23739

29737ATCC
Cm1

7.88.0
8.020-23537

Staphylococcus
epidermidis

12228ATCC

Cm1
8.08.1

8.02.053537

NovobiocinNCTC 10315
Cm1

6.56.6
6.05-13033

ATCC 9341
Cm1

6.56.6
6.050-103035

NystatinSaccharomyces
cervisia

NCYC 87
ATCC 9763

Cm3
6.06.2

c300-2537-35
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AntibioticTest organismaTS
)

1(b)(

OxacillinNCTC 8236
ATCC 11774

Cm1
6.56.6

7.010-2.53739

ATCC 6538-P
Cm1

6.56.6
6.08-23235

OxytetracyclineNCTC 8241
ATCC 14884

Cm1
6.56.6

4.520-23739

ATCC 11778
Cm1

5.96.0
4.52-0.53033

Polymyxin BBordetella
bronchiseptica

NCTC 8344
ATCC 4617

Cm2
7.27.3

6.0TS3100-203537

NCTC 8344
ATCC 4617

Cm2
7.27.3

7.2200-503537

Escherichia coli
ATCC 10536

Cm1
6.56.6

7.2100-53537

StreptomycinNCTC 8236
ATCC 11774

Cm1
7.98.0

8.020-53739

ATCC 6633
Cm1

8.08.1
8.015-33537

TetracyclineNCTC 8241
ATCC 14884

Cm1
6.56.6

4.520-23739

ATCC 11778

Cm1

5.96.0

4.52-0.53033

a.TS,TS1TS2.
b

c

dimethylformamide RTS3 6.0.
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Culture media

)Cm()4("
List of reagents, test solutions and volumetric solutions) "167.(

.

Preparation of inoculum

Bacillus cereusBacillus pumilusBacillus subtilis.
739-37Cm1)6.6-6.5

(1manganese sulfate R1.
sterile3070

spores108 - 1071.
4.

Bordetella bronchiseptica.
Cm2)6.6-6.5(37-35.

sterilesaline TSopacity1

%50650.
4.

inoculumvehicle

peptone)1/(TS270.
Micrococcus luteus. Cm1)6.6-6.5

(37-35.saline TS

150%80

650.4.
inoculumvehicle

peptone)1/(TS270.
Saccharomyces cerviciae.Cm3)

6.2-6.0(37-35.saline TS

1%50
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650.4.

)1/(TS270.
Staphylococcus aureus. Cm1)6.6-

6.5(37-35.saline TS

1%50

650.

)5/(TS70.

STERILITY TESTING OF ANTIBIOTICS

microorganisms

.

Test conditions

aseptic

disinfectinggermicidalair filters.
disinfecting aerosols.

environmentlaminar flow 

hood)(static free clothing

..
particulatesettle

platesslit-sampling

.

Membrane filtration apparatus

porosity.
nominal0.4547

75-5590)700.(
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.
.

.

Sampling

.
.

.

Culture media

bacteriafungi

varietyaerobicanaerobic

manufacturing.
criteria.mercaptoacetate

)thioglycolate) (Cm4()Cm5.(
.

strains

)100.(
24.

lot

.
overheatingover sterilization.

RECOMMENDED PROCEDURES

Membrane filtration test procedure

)6-0.3container(
200)1/(TS1

.
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400.
)1/(TS1.

.
)1/(TS1)

penicillincephalosporin(penicillinase TS.
.

)(100-50Cm4)
)((100-50

Cm5)soybean-casein digest medium.(
control test

100-50

.

Direct test procedure

10 - 10.3

)(100 - 50Cm6)
)(.(

100 - 50Cm7).(

Cm6.1.0

100.50)ATCC 6538-P(
Cm4.2432 - 30.

Incubation

7)) (Cm4

Cm6(32 - 30)Cm5

Cm7(25 - 22.
.

.
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.
.

.

Interpretation of test results

control

..
.

.

.

UNDUE TOXICITY

.

RECOMMENDED PROCEDURE

.518

22..0.5

5.48

.48.
515

19.520.5.
)48.(

TEST FOR PYROGENS

risk.
10

14.
.
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Test animal

.
)2(

excite.ad libitum.

.
48.

0.5

.

Temperature recording

0.1

.temperature-

sensing device6.
.

.

RECOMMENDED PROCEDURE

.
..

.
4030

."".
.

deviate1.0

.
0.2
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38.039.8.
glassware250

30.38.
marginal3101

.4.
330

.
.

0.6

1.4.
0.61.4

5.38

0.63.7

.

TEST FOR HISTAMINE-LIKE SUBSTANCES (VASODEPRESSOR
SUBSTANCES)

.

RECOMMENDED PROCEDURES

.
chloralose R

barbiturate.
.trachea.

carotid artery

vagus nerve.cannulasaline TS

mercury manometer
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.jugular

heparinized saline TS.
:recording kymograph

tracingsexcursion.
TS0.05)A(0.1

)B(0.15)C(
histamine base1.1

.
B.

B2.7)20(
ABC

B.
.

.
.

2.0saline TS.
BB

.1

.A

C.C

B.
)a(

C)b(
CB.

B)0.11
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(C

)0.151.(
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METHODS OF PHARMACOGNOSY

171
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DETERMINATION OF ASH AND ACID-INSOLUBLE ASH

RECOMMENDED PROCEDURES

Determination of ash

3)
(.

450.

450.
1.

Determination of acid-insoluble ash

525)70~/(TS

500

.)(1)(
.
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MISCELLANEOUS

175
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INTERNATIONAL CHEMICAL REFERENCE SUBSTANCES

.

:
infrared spectrophotometry

ultraviolet absorbtion 

spectrophotometry

)(
)automated(

titrimetricgravimetric

non-stoichiometric

optical rotation

polarography

fluorescence spectrophotometry

microbiological assay

)"
"151-145.(

3

WHO Expert Committee)
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5671975.(
International

Pharmacopoeia.

WHO Collaborating Centre for Chemical Reference SubstancesSolnaSweden.
.

Apotekens Centrallaboratorium304503 1713Sweden.
package

..

NAMES, SYMBOLS, AND RELATIVE ATOMIC MASSES OF CERTAIN
ELEMENTS

)(
isotope 12C12.

.

AluminiumAl26.98CobaltCo58.93
AntimonySb121.75CopperCu63.55

)(ArsenicAs74.92FluorineF19.00
BariumBa137.3GoldAu197.0

BismuthBi209.0HeliumHe4.003
BoronB10.81HolmiumHo164.9

BromineBr79.90HydrogenH1.008
CadmiumCd112.4IodineI126.9
CalciumCa40.08IronFe55.85

CarbonC12.01LanthanumLa138.9
CeriumCe140.1LeadPb207.2
ChlorineCl35.45LithiumLi6.941

ChromiumCr52.00MagnesiumMg24.31
13
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ManganeseMn54.94SilverAg107.9

MercuryHg200.6SodiumNa22.99

MolybdenumMo95.94StrontiumSr87.62

NickelNi58.71SulfurS32.06

NitrogenN14.01ThoriumTh232.0

OxygenO16.00TinSn118.7

PhosphorusP30.97TitaniumTi47.90

PlatinumPt195.1Tungsten (Wolfram)W183.85

PotassiumK39.10UraniumU238.0

RutheniumRu101.1VanadiumV50.94

SeleniumSe78.96ZincZn65.38

SiliconSi28.09ZirconiumZr91.22

13

.
boron

calciumleadstrontiumsulfur

significant figure.

LIST OF REAGENTS, TEST SOLUTIONS, AND VOLUMETRIC SOLUTIONS
International Pharmacopoeia

1.RTS

VS.
.AsRAsTSCITSFeTSPbTS

)(
.IR

.Cm.
System international d' Unites (SI)anhydrous.
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SRIPSpecifications for reagents mentioned 

in the International Pharmacopoeia)1963.(
SRIP.d

2020.
20
20d

3.0(Acetate buffer, pH 3.0, TS) TS.3.0.
.12R6glacial

acetic acid R100.
Acetic acid, glacial, R.C2H4O2)SRIP196325(d~1048

Acetic acid, glacial, R1.R:
10.010)1760~/(TS201

potassium dichromate)0.0167/( VS30.
50201.5potassium iodide)80/(
TSsodium thiosulfate)0.1/( VS 

.0.6)0.1/(VS.
Acetic acid300~TS.R300

/C2H4O2)5/(d~1.037.
Acetic acid60~TS.300~TS

60/C2H4O2)1/(d~1.008.
Acetic acid60~PbTS.)60~/(TS

:20)60~/(TS

25)(.)(
3/.

Acetic anhydride R.C4H6O3)SRIP196326.(
Acetone R.C3H6O)SRIP196327.(

Acetonitrile R.Methyl cyanideC2H3N.
:.
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miscibility:.
Acetonitrile400TS.

:1R1.400/
C2H3N.

Agar R) .SRIP196327.(
Aluminium hydroxide R.Al(OH)3.

:.
:)750~/(TS.

Ammonia260~TSR) .SRIP196331(d~ 0.894.
Ammonia100~TS.)260~/(TS100/

NH3)6/(d~0.956.
Ammonia100~FeTS.)100~/(TS:

5)100~/(TS402

citric acid)180/(FeTSmercaptoacetic acid R

)100~/(FeTS50.
Ammonia100~PbTS.)100~/(TS:

5)100~/(TS1

)70~/(TS.2)60~

/(PbTS25)(.
.)(2/.

Ammonia buffer TS.
.67.5R570)260~/(TS

1000.
Ammonium acetate R.C2H7NO2)SRIP196332.(

Ammonium acetate80TS.R

77/C2H7NO2)1/.(
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Ammonium carbonate R.CO32NH4)SRIP196333.(
Ammonium chloride R.NH4Cl)SRIP196333.(

Ammonium chloride TS.)10/NH4.(
.0.296R1000.

10100.
Shelf - life.2.

Ammonium chloride buffer TS10.010.0.
.7.0R57)260~/(TS

100.
Ammonium molybdate R.(NH4)6 Mo7O24,4H2O)SRIP196334.(

Ammonium molybdate95TS.R

95/(NH4)6 Mo7O24.
Ammonium oxalate R.C2H8N2O4, H2O)SRIP196336.(

Ammonium oxalate25TS.R

27/C2H8N2O4.
Ammonium thiocyanate R.NH4SCN)SRIP196336.(

Ammonium thiocyanate75TS.
75/NH4SCN)1/.(

Ammonium thiocyanate0.1VS.R

7.612NH4SCN1000.
standardization.0.1/:

30.0)0.1/(VS.50

2)1000~/(TS

2)45

/(TS.
Ammonium thiocyanate)0.01(VS.R
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0.7612NH4SCN1000.
standardization.

)0.1/(VS.
Antimony sodium tartarate R.C4H4NaO7Sb.

:scaleshygroscopic.
:1.5)710~/(TS.

Antimony sodium tartarate50TS.
R50/C4H4NaO7Sb.

ArsenicAsTS.10

.
:1)(AsTS100.
:AsTS.

ArsenicAsTS.
:0.132)(R6

sodium hydroxide)80~/(TS.20

50)250~/(TS100.
Arsenic trioxide R.As2O3)SRIP196344.(

Barium chloride R.BaCl2, 2H2O)SRIP196345.(
Barium chloride50TS.R52/

BaCl2)0.25/.(
Barium chloride0.5VS.R

104.2BaCl21000.
standardization.0.5/:

10.0)0.5/(VS40

thorin)2/(TS

.
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Barium nitrate R.Ba(NO3)2)SRIP196347.(
Barium nitrate0.01VS.R2.614

Ba(NO3)21000.
standardization.0.01/:

10.0)0.01/(VS40

thorin)2/(TSmethylthioninium

chloride)0.2/(TS.
Barium oxide R.BaO.

..
.

..
Barium sulfate suspension TS.

.15)0.5/(VS5520

)750~/(TS5)174/(TS

100.
.TS.

Beef extract R.
)(

.
Benzylpenicillin sodium R.C16H17N2NaO4S.%96.0

%102.0C16H17NaO4S.
..
.0.5RR.

Benzylpenicillin sodium TS

.0.03R

7.0TS10.3/R.
Boric acid R.H3BO3.%99.0H3BO3.

184



..
.20316)750~

/(TS.
.1.030.

.1.010)750~/(TS

.
assay.13050R

/TS

)1/(VS/TS.1

)1/(VS61.83H3BO3.
Boric acid50TS.R50/H3BO3.

Bromine R.Br2)SRIP196351.(
Bromine TS1.R.

Bromine AsTS.
.30R4030R

100.:10

5010)250~/(AsTS

stannous chloride AsTS

).(1

1/.
Bromophenol blue R.C19H10Br4O5S)SRIP196352.(

Bromophenol blue/ethanol TS.
.0.1R3.2)0.05/(

VS5)710~/(TS

)150~/(250.
Brown stock standard TS.

.35.0TS17.0TS0.8
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TS100.0TS.
Calcium carbonate R1.CaCO3)SRIP196356.(
Calcium carbonate R2.CaCO3.R1

disodium edetate.
Calcium chloride, anhydrous,RR.CaCl2)SRIP1963

58(.
Calcium chloride, hydrated, R.CaCl2, 6H2O)SRIP1963

58(
Calcium chloride 55TS.R

55/CaCl2)0.5/.(
Calcon R.2-hydroxy-1-[(2-hydroxy-1-naphthyl)-azo]

naphthalene-4-sulfonic acidC.IMordant Black 17C.I.15705

Eriochrome Blue Black RSolochrom Dark Blue

C20H13N2NaO5S.
Calcon carboxylic acid R.2-Hydroxyl-1- (2-hydroxy-4-sulfo-1-

naphthyl-azo) -3-naphtoic acidC21H14N2O7S, 3H2O.
..
.R)750~/(TS

alkali hydroxides.
Calcon carboxylic acid indicator mixture R

.0.1R10R.
R.

.0.1R10R.
Carbon dioxide R.CO2.

..
.1.3.
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Carbon disulfide R.CS2)SRIP196362.(
Carbon disulfide IR.R:

1.04

") "45(670- 4000cm-1

0.13030- 4000cm-12440 - 2635cm-11755-2000cm-1935-1265cm-1

0.17715 - 800cm-1.
Carbon tetrachloride R.CCl4)SRIP196363.(

Ceric ammonium nitrate R.Ce(NO3)4, 2NH4NO3.
..
..

.510)1760~/(TS

90.
1.105.

2.5.
.2.5852410

)190~/(TS40.
o-phananthroline TSferrous sulfate)0.1/(VS.1

)0.1/(VS54.82NH4NO3Ce(NO3)4,.
Ceric ammonium nitrate TS.

.6.25R10)15/(TS.
.3.

Ceric sulfate R.Ce(SO4)2, 4H2O)SRIP196363.(
Ceric sulfate35TS.R33/

Ce(SO4)2.
Charcoal R) .SRIP196364.(

Chloralose R.C8H11C3O6.
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..
.187.

specific optical rotation.50/)750~/(TS

. 19C20
D

Chlorine R.Cl2)SRIP196365.(
Chlorine TS.R

:TS.
Chloroform R.CHCl3)SRIP196366.(

Citric acid R.C6H8O7, H2O)SRIP196369.(
Citric acid FeR.R:0.5R

402mercaptoacetic acid R

)100~/(FeTS50.
Citric acid FeTS.FeR183/

C6H8O7.
Cobalt colour, strong, TS.

.8.0cobaltous chloride R120)10~

/(TSCoCl2,6H2O.
assay.5.0100.10

100.5hydrogen peroxide)60~

/(TS10)80/(TS.boiling chips

hydrogen peroxide

)10.(201R25

)2/(VS.
.)0.01/(VSTS

.1)0.01/(VS2.380CoCl2, 6H2O.
Cobalt colour TS.60.0/CoCl2, 6H2O.
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.6.000CoCl2, 6H2O100

TS)10~/(TS.
Cobaltous chloride R.CoCl2, 6H2O)SRIP196370.(
Congo red paper R)SRIP196372.(

Copper colour, strong, TS.
.8.0)II(R120)10~/(TS

CuSO4, 5H2O.
.5.0100.10

201R5R.
10)0.01/(VSTS

.1)0.01/(VS2.497CuSO4, 5H2O.
Copper colour, TS.60.0/CuSO4, 5H2O.

.6.000CuSO4,5H2O100TS

)10~/(TS.
Copper (II) sulfate R.CuSO4, 5H2O) .SRIP196373.(

Copper (II) sulfate160TS.)II(R160

/CuSO4.

Crystal violet R.C25H30CIN3) .SRIP196373.(
Crystal violet/acetic acid TS.R

R15/.
Culture medium Cm1.

.6.0R4.0pancreatic digest of 

casein R3.0yeastR1.5R1.0

R20-10agar R1000.
:R

tearing.
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Culture medium Cm2.
.17.0pancreatic digest of casein R3.0

papaic digestsoybean mealR0.5R2.5

dipotassium hydrogen phosphate R2.5R

20 - 10agar R500.10.0

polysorbate 80 R1000.
:R

tearing.
Culture medium Cm3.

.9.4R4.7yeastR2.4

R10.0R10.0R25-15

agar R1000.
:R

.
Culture medium Cm4.mercaptoacetate)thioglycolate(

.
.mortar:0.5L-cystine R2.5

R5.5R0.75R5.0

yeastR15.0pancreatic digest of casein R.
1000.

R.
0.3R0.5R)

()1/(VS

7.2 - 7.0.
1.0resazurin sodium)1/(TS.

autoclaving20-1812125.
.30-20.
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:
.

Culture medium Cm5.Soybean-casein digest medium.
.17.0pancreatic digest of casein R3.0

papaic digestsoyabean meal R0.5R2.5

R2.5R.
1000.

)1/(VS

7.5 - 7.1.
20 -18121.

Culture medium Cm6.mercaptoacetate)thioglycolate(
penicillinase.

.Cm4TS

penicillin.TSCm4

.cm6

32-3048 - 24.
Culture medium Cm7.soybean-casein digest

penicillinase.
.Cm55.080polysorbate R

TS.
TSCm5.

Cyclohexane R.C6H12)SRIP196374.(
L-Cystine R.C6H12N2O4S2)SRIP196375.(

Dibromomethane R.Methylene bromideCH2Br2.
.

miscibility.)750~/(TSRR.
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Dichloromethane R.Methylene chlorideCH2Cl2.
..

miscibility.)750~/(TSR.
.%953941.

residue on evaporation.105

0.5/.
Dichromate colour, strong, TS.

.6.0R120)10~/(
TSK2Cr2O7.

assay.5.050.10

102R20

)100~/(TS..1

R5

)0.1/(VSTS.1

0.1)/(VS4.904K2Cr2O7.
Dichromate colour TS.4.904/K2Cr2O7.

.490.35K2Cr2O7100

TS)10~/(TS.
Diethylene glycol R.C4H10O3.

..
miscibility.)750~/(TSRR.

.240250.
Mass density)Q20.(1.120-1.117/.

.60250/TS

/)0.02/(VS15

.2.5.
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Dimethylformamide R.C3H7NO.
..

miscibility.)750~/(TS.
.%25152156.

Mass density)Q20.(0.947-0.945/.
.1102/TS

0.2)0.01/(VS

.0.3)0.01/(VS5

/TS.
1,4-Di[2-(methyl-5-phenyloxazole)]benzene R.Dimethyl-POPOPC26H20N2O2.

scintillation counting.
Dioxan R.1,4-DioxaneC4H8O2.

..
..

miscibility.)750~/(TSR.
.%95101105.

.10.
residue on evaporation.

1050.1/.
mass density)Q20.(1.031/.

water.5.0/
peroxide.51105

)70~/(TS2TS

.
Diphenylbenzidine R.C24H20N2

..
.)750~/(TSR.
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.250-246.
sulfated ash.1.0/.

nitrates.8)1750~/(
TS5.

Diphenylcarbazone R.C13H12N4O)SRIP196381.(
Diphenylcarbazone/ethanol TS.R

)750~/(TS1/C13H12N4O.
Diphenyl ether R.C12H10O.

..
miscibility.R

.
.259.

.28-26.
2,5-Diphenyloxazole R.PPOC15H11NO.

scintillation counting.
Dipotassium hydrogen phosphate R.K2HPO4)SRIP1963

81.(
Disodium edetate R.C10H14N2NaO8, 2H2O)SRIP196382.(

Disodium edetate0.05VS.R

16.71C10H14N2Na2O81000.
standardization..:

200R240010

slurry.2

)70~/(TS.
.

100.
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30burette50.10

)70~/(TS0.3R

R

.5.0051)0.05/(
VS.

Disodium hydrogen phosphate, anhydrous, R

R.Na2HPO4)SRIP1963193.(
Ethanol, dehydrated, R.C2H5OH)SRIP196385.(

Ethanol750~TS)95(R)SRIP196384.(
750~Ethanol, sulfate-free, TS.)750~/(

TS:25)750~/(TS2

3)70~/(TS425

TS.") "113.(
)750~/(TS20/.

710~TS.950)750~/(TS1000.
375~TS.525)750~/(TS1000.
150~TS.210)750~/(TS1000.

Ether R.C4H10O)SRIP196385.(
Ethyl acetate R.C4H8O2)SRIP196386.(

Ethylene glycol monoethyl ether R.C4H10O2.
..

miscibility.)750~/(TSRR.
.%95133135.

Mass density)Q20.(0.93/.
Ferric ammonium sulfate R.FeNH4(SO4), 12H2O)SRIP1963

88.(
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Ferric ammonium sulfate45TS.
R45/2)FeNH4(SO4.

Ferric chloride R.FeCl3,6H2O)SRIP196388.(
Ferric chloride25TS.R27/

FeCl3.
Ferrous ammonium sulfate R.FeNH4(SO4)2, 6H2O)SRIP1963

89.(
Ferrous ammonium sulfate1TS.

R1/FeNH4(SO4)2.
Ferrous sulfate R.FeSO4, 7H2O)SRIP196390.(

Ferrous sulfate15TS.R

15/FeSO4)0.1/.(
.)15/(TS.

Ferrous sulfate0.1VS.
.2.8R90

)1750~/(TS100.
standardization.0.1/:

40.05)1.440~/(TS

potassium permanganate)0.02/(VS.
..

Formic acid1080~TSR.CH2O2)SRIP1963

92(d~1.2.
Gelatin R..

Gelatin TS.R7.0TS10/.
Glucose hydrate R.

monohydrate of -D-glucopyranoseC6H12O6, H2O.%99.0
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%101.5C6H12O6.
..
.160)750~/(TS

)750~/(TS.
acidity.550R.

0.5)0.02/(VS

/TS.
specific optical rotation.1001

)100~/(TS+52 to +53=. C20
D

)n( 20
D

soluble starch or sulfates.1101

TS.
.10580/100

/.
sulfated ash.1.0/.

assay.0.150300.1)

/(VS10)50/(TS20.15

)70/(TS)0.1

/(VSTS..1

)0.1/(VS9.008C6H12O6.
Glycerol R.Propane-1,2,3-triolC3H8O3.

970/C3H8O3.
..

miscibility.)750~/(TSR

R.
Mass density)Q20.(1.256/.

refractive index.1.469.
.11)100~/(TS
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65.3

)40/(TS5.
.0..5/.

Glyoxal bis(2-hyroxyanil) R.2,2 -(Ethanediylidenedinitrilo) diphenolC14H12N2O2.
.
.)750~/(TS.

.2.5-2.3.
Glyoxal bis(2-hyroxyanil) TS.Glyoxal bis(2-hyroxyanil) R

)750~/(TS10/C14H12N2O2.

Green stock standard TS.
.3.5TS20.1TS10.4

TS4.0TS1000

)10~/(TS.
Helium R.He.999.95/He.

Heparinized saline TS.TS50

1.
Histamine, strong, TS.1.00/.

.138.1R82.8

R50.0.
.TS10-4

.
.30.

Histamin TS.1.0/.
.TSTSTS.
.TS.

Histamine dihydrochloride R.C5H9N3,2HCl.
%98.0%101.0C5H9N3,2HCl.
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..
.R)750~/(TS.

.246-244.
.5.0/.

.0.1510.5R25

)750~/(TS.)0.2/(
VS0.5/TS.1

)0.2/(VS9.21C5H9N3,2HCl.
Histamine phosphate R.C5H9N3,2H3PO4.%98.0

%101.0C5H9N3,2H3PO4.
...
.5)750~/(TS.

.132.
water.1.060-50/.

.0.1510.5R25

)750~/(TS.)0.2/(
VS0.5/TS.1

)0.2/(VS15.36C5H9N3,2H3PO4.
Holmium oxide R.Ho2O3.%99.9Ho2O3

Er2O3Dy2O3.
..
..

Holmium perchlorate TS.
.40R)140~/(TS

1000.
Hydriodic acid970~TS.R.HI)SRIP1963

95.(
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Hydrochloric acid420~TS.R.
SRIP)196396(d~1.18.

Hydrochloric acid250~TS.)420~

/(TS250/HCld~1.12.
AsTS250Hydrochloric acid.)250~

/(TSAB:
 .A10505)75/(
TS.
 .B500.2AsTS16

AsTS

.505stannous chloride AsTS

).(
0.20.05/.

Hydrochloric acid, stannated250~AsTS.
.1AsTS250~)

/(AsTS100.
Hydrochloric acid70~TS.

.260)250~/(TS1000

)2/(d~1.035.
Hydrochloric acid ClTS.150Cl.

.14.3)0.1/( VS1000

.
Hydrochloric acid 2VS.)250~/(

TS72.93HCl1000.
standardization.

)1/(VS.
Hydrochloric acid1VS.)250~/(
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TS36.47HCl1000.
standardization.1/:

1.5R2701

50/TS.
52.99R1)1/(

VS.
Hydrochloric acid0.5VS.)250~/(

TS18.23HCl1000.
standardization.

)1/(VS.
Hydrochloric acid0.1VS.)250~/(

TS3.647HCl1000.
standardization.

)1/(VS.
Hydrochloric acid0.015VS.)250~

/(TS0.5470HCl1000.
standardization.

)1/(VS.
Hydrochloric acid0.01VS.)250~

/(TS0.3647HCl1000.
standardization.

)1/(VS.
Hydrogen peroxide 60~TS.60

H2O21.
Hydrogen sulfide R.H2S)SRIP196398(.

Hydrogen sulfide TS.R.
.TS.
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Iodine R.I2)SRIP1963101(.
Iodine TS.

.2.6R3R100)
0.1/.(

Iodine0.1VS.RR

25.38I36.0KI1000.
standardization.0.1/25.0

)0.1/(VS.
Iodine0.02VS.RR

5.076I7.2KI1000.
standardization.

)0.1/(VS.
Iodine0.01VS.RR

2.538I3.6KI1000.
standardization.

)0.1/(VS.
Iodine bromide R.IBr.

..
.)750~/(TSRR

R.
.40.

..
Iodine bromide TS.

.20RR1000.
..

Iron colour, strong, TS.
.6.6R120)10~/(TS
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FeCl3,6H2O.
assay.5.025.0.10.0

60.3-2)1/(VS

)100~/(TSR.15

)0.05/(VS2

sulfosalicylic acid)175/(TS

.1)0.05/vs13.52FeCl3,6H2O.
Iron colour TS.45.0/FeCl3,6H2O.

.4.500FeCl3,6H2O.100TS

)10~/(TS.
Iron standard FeTS.

.0.173R1005

)70~/(TS1000.1

20.
Karl Fischer reagent TS.5.0/

.2.51

.
.63R100anhydrous pyridine R

sulfur dioxide R32

.R500

24.TS

..
standardization.:20

RTS

.
TS.
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hydrated.
1.TS

.
.Ethylene glycol monoethyl ether R

R.
Lanthanum nitrate R.La(NO3)3,6H2O.%97.0

La(NO3)3,6H2O.
..
..

assay.0.75253

130~)/(TS3R20xylenol orange R

)0.05/(VS.
R.1

)0.05/VS21.65La(NO3)3,6H2O.
Lanthanum nitrate TS.

.4.3R1)130~/(TS

100.
Lead, strong, PbTS.1100.

.0.1598R5)1000~/(TS

1000.
Lead, dilute, PbTS.110.

.10PbTS100.
..

Lead acetate R.C4H6O4Pb,3H2O)SRIP1963105(.
Lead acetate80TS.R

80/C4H6O4Pb)0.25/.(
Lead nitrate R.Pb(NO3)2)SRIP1963107(.
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Lead nitrate0.05VS.R

16.56Pb(NO3)21000.
standardization.0.05/25.0

20010TS20

R 11)0.05/(VS.
Lithium perchlorate R.LiClO4.

..
.)750~/(TSRR

R.
Lithium perchlorate/acetic acid TS.

.10.64RR1

1000.
Macrogol 400 R.400.R 400

H(OCH2CH2)nOHn8.29.1.
.)(hygroscopic.

average molecular weight.2.1R 400

25.0/TS.
100-96

1.
.50)0.5

/(VS5/TS.
)0.5/(VS15.

.4000

)0.5/(VS.
380420.

 Mass density)Q20.(1.140-1.110/.
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Congealing point.48

0.4.
pH value.4.57.550/.

acidity or alkalinity.5.050.
/TS.)0.01

/(VS)0.01/(VS.
2.0.

sulfated ash.10/.
)(heavy metals.41

)70~/(TS25.50/.
limit of monoethylene and diethylene glycols.5075

R250.250-100)2-1

(100125.
25.0.

R.
50.

R.1015

TS5-2525

.blank15TS10

)400/(TS.10)400/(TS

30R15TS

5-2525.
.

Magnesium oxide R.MgO.
..
.)750~/(TS.

Magnesium sulfate R.MgSO4,7H2O)SRIP1963111(.
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Manganese dioxide R.MnO2)SRIP1963112(.
Manganese/silver paper R.

.)0.1/(VS15)

/(TS)0.1/(VS

.)Whatman1(15

./
R.

test for sensitivity.)(40)
8030(1.0)10/NH4(TS.

91R.
/R.
.60-501.

.
Manganese sulfate R.MnSO4,H2O.

..
.10.6)750~

/(TS.
Manganese sulfate15TS.

R15.0/MnSO4.
Mercaptoacetic acid RThioglycolic acid R.C2H4O2S

SRIP)1963206(.
Mercuric acetate R.C4H6HgO4.)SRIP1963112(.

Mercuric acetate/acetic acid TS.
.50RR1

/TS

0.1)/(VS1000.
Mercuric bromide R.HgBr2) .SRIP1963113(.

207



Mercuric bromide AsTS

.5R)750~/(TS100.
Mercuric bromide AsR.

.120-65/2.
400.

25AsTS

.
.AsR.
.

.
Mercuric nitrate R.Hg(NO3)2,H2O.

.R.
.deliquescent.
.)1000~/(TS.

Mercuric nitrate0.01VS.
.3.5R5

)1000~/(TS5001000.
standardization.0.01/:

20.02)1000~/(TS2

)45/(TS.20

0.01)/(VS.
Mercuric oxide, yellow, R.HgO)SRIP1963114(.

Mercuric sulfate TS.
.5R4020

)1760~/(TS40.
Methanol, dehydrated, R.R:1.0

/.
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Methanol R.CH3OH)SRIP1963117(.
Methenamine R.HexamethylenetetramineC6H12N4.

%99.0C6H12N4.
..
.)750~/(TS.

.2.525.103

/TS1

)0.1/(VS.103

/TS3

)0.1/(VS.
sulfated ash.0.5/.

.1.51050

)0.5/(VS.
)1/(VS/TS.1

)0.5/(VS35.05C6H12N4.
Methyl orange R.4 -dimethylaminoazobenzene-4-sufonic acid.

C14H14N3NaO3S)SRIP1963117(.
Methyl orange/ethanol TS.

.0.04R)750~/(TS

1000.
Methyl red R.4 -Dimethylaminobenzene-2-carboxylic acidC15H15N3O2)SRIP1963

118(.
Methyl red/ethanol TS.

.25R0.95)0.05/(
VS5)750~/(TS

)375~/(TS250.
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Methyl red/methylthionium chloride TS.
.20R0.5/)750~/(TS0.4

R20/.
Methylthionium chloride R.methylene blue.C16H18ClN3S,3H2O

)SRIP1963119(.
Methylthionium chloride0.2TS.

.23R100.
Mordant Black 11 REriochrome black R.C.I.11C.I.

14645TSolochrome Black2-(2-hydroxy-6-

nitro-4-sulfo-1-naphthylazo)-1-naphtolC20H12N3NaO7S)SRIP196384(.
Mordant Black 11 indicator mixture R.

.1R 11100R.
22-Naphthol Rß-naphthol R.C10H8O) .SRIP1963122(.

22-Naphthol TS1.
.52R40)80~/(

TS100.
:2TS1.

Nitric acid1000~TS)70(R) .SRIP1963

125(d~1.14.
Nitric acid130~TS.

.130)1000~/( TS1000)
2/(d~1.07.

Nitric acid15~TS.
.)1000~/( TS15.0/HNO3.

Nitric acid3~TS.
.)1000~/( TS3.0/HNO3.

Nitrobenzene R.C6H5NO2)SRIP1963128.(
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R.N2)SRIP1963129.(
Pancreatic digest of casein R.)SRIP1963132(

Papaic digest of soybean meal R) .SRIP1963135.(
Paraffin, liquid, R) .SRIP1963135.(

Penicillinase R.enzyme

Bacillus cereus

thiazolidine.
R)750~/(TSR

ethyl acetate R.
R

"Preparation of penicillinase."
..
..

Preparation of penicillinase.10R2.7

R5.9R200

7.2)200~/(TS1000.0.4

R51)1/(TS

10.
)Bacillus cereusNCTC 9946

.(37-1837-35

16.
.

Penicillinase TS.R.
TS"Penicillinase assay."

36.
Penicillinase assay.

borosilicate glass15201  30.
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30.
:1.6gelatin TS0.4

TS1TS1TS

1.152.0

0.01)/(VSTS.
TS.36

)307.0(220R

1TS.
.023-2.

.
Peptone, dried, R.)SRIP1963137.(

Peptone R1.R:0.02

/.
Peptone5TS.

.5.0R7R

1000.8.4 - 8.020.
7.4 - 7.211530.

Peptone1TS1.
.1.0R1)(

10000.2  7.1100

12120 - 18.
Peptone1TS2.

.1.0R9R

 1000.8.4 - 8.020.
7.4 - 7.211530.

Perchloric acid1170~TS.)70/(R.
)SRIP1963137(d~1.67.

212



Perchloric acid140~TS.)1170~/(TS

141/HClO4d~1.09.
Perchloric acid0.1VS.

.900R1258.2

)1170~/(TS32acetic anhydride 

R.R1

100024.
water...

R0.10.2/24.
standardization.0.5

potassium hydrogen phthalate R1202

A"Non-aqueous titration"
127.1)0.1/(VS20.42

C8H5KO4..
Petroleum, light, Rlight petroleum R) .SRIP1963108.(

o-Phenanthroline R.1,10-PhenanthrolineC12H8N2, H2O)SRIP1963(138.
o-Phenanthroline1TS.

.0.11R100.
o-Phenanthroline TS.

.0.7ferrous sulfate R701.5

R100.
Phenol R.C6H6O.

.
..

.15100R

)750~/(TSRR.
Completenss of solution.1.01515.
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congealing temperature.40.5.
residue on evaporation.

1050.5/.
Phenolphthalein R.C20H14O4)SRIP1963139.(

Phenolphthalein/ethanol TS.
.1.0R)750~/(TS100.

Phenolphthalein/pyridine TS.
.1.0RR100.

Phenol red R.PhenolsulfonphthaleinC19H14O5S)SRIP1963

139.(
Phenol red/ethanol TS.

.0.05R2.85)0.05

/(VS5)750~/(TS.
)150~/(TS250.

4.5(Phosphate buffer, sterile, pH 4.5, TS) TS.
.13.6potassium dihydrogen phosphate R

1000.20120

4.55 - 4.45)1440~/(TS

)110~/(TS.
.pH.

6.0(Phosphate buffer, sterile, pH 6.0, TS1) TS1.
.2.0dipotassium hydrogen phosphate R8.0

potassium dihydrogen phosphate R

1000.20120

6.05 - 5.95)1440~/(TS)110~/(
TS.

.pH.
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6.0(Phosphate buffer, sterile, pH 6.0, TS2) TS2.
.1.16anhydrous disodium hydrogen

phosphate R7.96potassium dihydrogen phosphate R

1000.20120

6.05 - 5.95)1440~/(TS

)110~/(TS.
.pH.

6.0(Phosphate buffer, sterile, pH 6.0, TS3) TS3.
.20.0dipotassium hydrogen phosphate R8.0

potassium dihydrogen phosphate R

1000.20120

6.05 - 5.95)1440~/(TS)110~/(
TS.

.pH.
6.8(Phosphate standard buffer, pH 6.8, TS) TS.

.3.40potassium dihydrogen phosphate R

3.53anhydrous disodium hydrogen phosphate R

1000.
7.0(Phosphate buffer, pH 7.0, TS) TS.

.5.76anhydrous disodium hydrogen

phosphate R3.53potassium dihydrogen phosphate R

1000.
7.0(Phosphate buffer, sterile, pH 7.0, TS) TS.

.5.76anhydrous disodium hydrogen

phosphate R3.55potassium dihydrogen phosphate R

1000.20120

7.05 - 6.95)1440~/(TS
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)110~/(TS.
.pH.

7.2(Phosphate buffer, sterile, pH 7.2, TS) TS.
.6.80potassium dihydrogen phosphate R1.4

R1000.20

1207.3 - 7.1)1440~

/(TS)110~/(TS.
.pH.

7.4(Phosphate standard buffer, pH 7.4, TS) TS.
.1.18potassium dihydrogen phosphate R

4.30anhydrous disodium hydrogen phosphate R

1000.
8.0(Phosphate buffer, sterile, pH 8.0, TS1) TS1.

.16.73dipotassium hydrogen phosphate R

0.52potassium dihydrogen phosphate R

1000.20120

8.1-7.9)1440~/(TS

110~)/(TS.
.pH.

8.0(Phosphate buffer, sterile, pH 8.0,TS2) TS2.
.8.95anhydrous disodium hydrogen

phosphate R0.50potassium dihydrogen phosphate R

1000.20120

8.1 - 7.9)1440~/(TS

)110~/(TS.
.pH.

Phosphoric acid1440~TSR.)SRIP1963141(
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d~1.7.
Phosphorus pentoxide R.P2O5)SRIP1963142.(

Phthalic anhydride R.C8H4O3.
..
.)750~/(TS

R.
.130.

Phthalic anhydride/pyridine TS.
.42R300R

)R(1/
1000..

.
:/TS.

(Polysorbate 80 R) R 80.oleic acid

tripolyethylene-glycol 300-sorbitan ether.
..

miscibility..
750~)/(TSR.

Potassium acetate R.C2H3KO2)SRIP1963144.(
Potassium acetate TS.

.100RR1000.
Potassium bicarbonate R.KHCO3)SRIP1963145.(

Potassium bromide R.KBr)SRIP1963148.(
Potassium bromide IR.R:

3"
Spectrophotometry in the infrared region) "45

R2501670 - 

4000 cm 10.1
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34401630 cm-1.
Potassium bromide100TS.R100

KBr.
Potassium chloride R.KCl)SRIP1963151.(

Potassium chloride IR.R:
3"

Spectrophotometry in the infrared region) "
45R2501

670- 4000 cm-10.1

34401630 cm-1.
Potassium bromide350TS.R

350/KCl.
Potassium dichromate R.K2Cr2O7)SRIP1963154.(

Potassium dichromate R1.R

%99.9K2Cr2O7.
Potassium dichromate TS.

.60130

R1)0.005/(VS1000.0.
Potassium dichromate0.0167VS.R

4.904K2Cr2O71000.
Potassium dihydrogen phosphate R.KH2PO4)SRIP1963

155.(
Potassium ferricyanide R.K3Fe(CN)6)SRIP1963156.(

Potassium ferricyanide10TS.
.1R

100.
:)10/(TS.

Potassium hydrogen phthalate R.C8H5KO4)SRIP1963
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(157.
Potassium hydrogen phthalate standard TS.

.10.21R120

R1000.pH

4.0015.
Potassium hydrogen tartarate R.C4H5KO4)SRIP1963

158.(
Potassium hydrogen tartarate standard TS.

.2R100

R.
decantation.

.TS.
Potassium hydroxide R.KOH)SRIP1963159.(

Potassium hydroxide110~TS.R

112/KOH)2/.(
Potassium hydroxide/ethanol TS1.

.40R20

)750~/(TS1000..
Potassium hydroxide1VS.R

56.10KOH1000.
.1/:5

R1053.
.75

R/TS

.0.20421)1

/(VS..
..

219



soda lime R.
Potassium hydroxide0.5VS.R

28.05KOH1000.
standardization.

)1/(VS.
Potassium hydroxide0.1VS.R

5.610KOH1000.
standardization.

)1/(VS.
Potassium hydroxide/ethanol0.5VS.

R)710~/(TS28.05KOH1000.
standardization.0.5/:

25.0)0.5/(VS50

/)1/(VS/TS.
Potassium hydroxide/ethanol0.02VS.

R)710~/(TS1.122KOH1000.
standardization.

/)0.5/(VS.
Potassium iodide R.KI)SRIP1963161.(

Potassium iodide AsR.R:10

R25)250~/(AsTS352

stannous chloride AsTS

.
Potassium iodide80TS.R83

/KI)0.5/.(
Potassium nitrate R.KNO3)SRIP1963162.(
Potassium nitrite R.KNO2.
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..
.0.35)750~/(TS.

Potassium nitrite100TS.R100

/KNO2.
Potassium permanganate R.KMnO4)SRIP1963165.(

Potassium permanganate10TS.R

10/KMnO4.
Potassium permanganate0.02VS.R

3.161KMnO41000.
standardization.0.02/:

0.2R110

250.7)1760~/(TS

70

15.60.6.7

1)0.02/(VS.
.

..
Potassium sulfate R.K2SO4)SRIP1963165.(

Potassium sulfate174TS.
.174R1000.

Potassium tetraoxalate R.C4H3KO8,2H2O)SRIP1963166.(
Potassium tetraoxalate standard TS.

.25.42R

R1000.
Pyridine R.C5H5N)SRIP1963169.(

Pyridine, anhydrous, R.RR.
Red stock standard TS.
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.40.5TS6.1TS6.3

TS12.0TS100.0

)10~/(TS.
Resazurin sodium R.C12H6NNaO4)SRIP1963170.(

Resazurin sodium1TS.R

1/C12H6NNaO4.
.)1/(TS.

Resorcinol R.1,3-DihydroxybenzeneC6H6O2)SRIP1963171.(
Resorcinol TS.R20/C6H6O2.

TS.R9/NaCl.
12030.

Selenium R.Se)SRIP1963172.(
..

Silica gel, desiccant, R.
.SiO2.

.)
(110.

)(loss on ignition.250  950

60/.
water absorption.10.

24%80

1.19.310/.
Silver nitrate R.AgNO3)SRIP1963173.(

Silver nitrate40TS.R42.5/
AgNO3)0.5/.(

Silver nitrate0.1VS.R16.99/
AgNO31000.

222



standardization.0.1/:
40.0100.

)70~/(TS.
5.

000~)/(TS.110.
/..

Soda lime R) .SRIP1963174.(
Sodium acetate R.C2H3NaO2,3H2O)SRIP1963176.(

Sodium acetate150TS.R150

/C2H3NaO2.
Sodium alizarinsulfonate R.S:3,4-

dihydroxy-9,10-anthraquinone-2-sulfonic acidC14H7NaO7S,H2O.
..
.)750~/(TS.

Sodium alizarinsulfonate1TS.
.0.11R100.

Sodium hydrogen carbonate R.NaHCO3)SRIP1963(177.
Sodium carbonate R.Na2CO3, 10H2O)SRIP1963179.(

Sodium carbonate, anhydrous R.Na2CO3)SRIP1963(179.
Sodium carbonate50TS.R

50/Na2CO3)0.5/.(
Sodium carbonate standard TS.

.2.64R2.093R

R1000.
Sodium chloride R.NaCl)SRIP1963181.(

Sodium citrate R.C6H5Na3O7,2H2O.
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%99.0C6H5Na3O7.
...
.)750~/(TS.

appearance of solution.100/.
water.R15

110/130/.
.0.1520R

)0.1/(VS"Non-aqueous

Titration"A)127.(1)0.1/(VS

8.603C6H5Na3O7.
Sodium cobaltinitrite R.Na3Co(NO2)6)SRIP1963182.(

Sodium cobaltinitrite100TS.R

100/Na3Co(NO2)6.
Sodium fluoride R.NaF)SRIP1963183.(

Sodium hydroxide R.NaOH)SRIP1963185.(
Sodium hydroxide400~TS.R

400/NaOH.
Sodium hydroxide300~TS.R

300/NaOH.
Sodium hydroxide200~TS.R

200/NaOH.
Sodium hydroxide80~TS.R

80/NaOH)2/.(
Sodium hydroxide1VS.R

40.01NaOH1000.
standardization.1/:

5R1053.
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.75

R

/TS.0.20421

)1/(VS..
..

R.
Sodium hydroxide0.2VS.R

8.001NaOH1000.
standardization.

)1/(VS.
Sodium hydroxide0.1VS.R

4.001NaOH1000.
standardization.

)1/(VS.
0.05Sodium hydroxide VS.R

2.000NaOH1000.
standardization.

)1/(VS.
0.01Sodium hydroxide VS.R

0.4001NaOH1000.
standardization.

)1/(VS.
1VSSodium hydroxide, carbonate-free, 

VS.R40.01NaOH1000.
.R600 - 400/.

R.
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test for carbonates.45)1/(VS

/TS.
)(

20.
0.1.

standardization.1/:
5R1053.

.75

R

/TS.0.20421

)1/(VS.
.

..
R.

0.5VSSodium hydroxide, carbonate-free, 

VS.R20.00NaOH1000.
..

1)

/(VS.
0.2VSSodium hydroxide, carbonate-free, 

VS.R8.00NaOH1000.
.

1)

/(VS.
0.1VSSodium hydroxide, carbonate-

free, VS.R4.001NaOH1000.
.
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1)

/(VS.
0.2VSSodium hydroxide, carbonate-free, 

VS.R0.8001NaOH1000.
.

1)

/(VS.
0.1VSSodium hydroxide, carbonate-free, 

VS.R0.4001NaOH1000.
.

)1/(
VS.

Sodium mercaptoacetate R.)(Sodium thioglycolate R

C2H3NaO2S.
..
.)750~/(TS.

Sodium nitrite R.NaNO2)SRIP1963189.(
Sodium nitrite TS.R10/NaNO2.

Sodium nitrite0.1VS.R6.900

NaNO21000.
standardization.0.1/:

50.0)0.02/(VS300

25)100~/(TS20.0.
10.2R

0.1)/(VSTS..
Sodium oxalate R.C2Na2O4)SRIP1963190.(

Sodium sulfate, anhydrous, R.Na2SO4)SRIP1963195(
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Sodium sulfide R.Na2S,9H2O)SRIP1963195.(
Sodium sulfide TS.

.12R25R

100.
Sodium tetraborate R.Na2B4O7, 10H2O.

..
.200.6

750~)/(TS.
0.01/pH Value of a 0.01 mol/l solution.0.3814

1007.4-6.5.9.20-9.1525.
Chlorides.1.020

1)1000~/(TS

"Limit test for chlorides) "112.(
250/.

Sulfates.0.5202)70~

/(TS."Limit test 

for sulfates) "113.(1.0/.
Sodium tetraborate standard TS.

.3.81R

R1000.
.

.
Sodium tetraphenylborate R.C24H20BNa.

..
.Rlight petroleum R.

.20/7.5.
Sodium tetraphenylborate30TS.
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R30/C24H20BNa.
.51RR

.
Sodium thioglycolate R.R.

Sodium thiosulfate R.Na2S2O3,5H2O)SRIP1963197(
Sodium thiosulfate0.1VS.R

15.82Na2S2O31000.
standardization.0.1/:

30.0)0.0167/(VS

50.2R5)250~/(TS

10.100

TS..
Sodium thiosulfate0.05VS.R

7.910Na2S2O31000.
standardization.

)0.1/(VS.
Sodium thiosulfate0.01VS.R

1.582Na2S2O31000.
standardization.

)0.1/(VS.
Stannous chloride R.SnCl2, 2H2O)SRIP1963198(.

Stannous chloride TS.
.330R100)250~/(TS

1000.
Stannous chloride AsTS.

.TS)250~

/(TSfine-grained.
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)(test for arsenic.10610

)250~/(AsTS16.50

AsTS.
-11/.

Starch RRR) .SRIP1963199(.
Starch, soluble, R)SRIP196399(.

Starch TS.
.0.5RR5

100.
.TS.

Starch/iodide paper Rstarch-iodide paper R) .SRIP1963

200(.
Sulfosalicylic acid R.C7H6O6S,2H2O.

..
.)750~/(TS.

.5.050

1.105.
1.0.

sulfated ash.1.0

.1)1760~/(TS

1.0/.
Sulfosalicylic acid TS.R175

/C7H6O6S.
Sulfur dioxide R.SO2)SRIP1963202(.
Sulfuric acid1760~TSR.)SRIP1963

202(d~1.84.
1760~TSSulfuric acid, nitrogen-free.
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)1760~/(TS1760/H2SO4

.
Nitrates.4558R

.
Sulfuric acid190~TS.

.1)1760~/(TS9.
190/H2SO4d~1.12..

Sulfuric acid100~TS.
.57)1760~/(TS1000

)1/(d~1.065.
Sulfuric acid10~TS.

.100)100~/(TS1000.
Sulfuric acid0.5VS.)1760~/(TS

49.04H2SO41000.
standardization.0.5/:

1.5R2701

50/TS

.52.9910.5)

/(VS.
Sulfuric acid 0.05VS.)1760~/(TS

4.904H2SO41000.
standardization.

)0.5/(VS.
 Sulfuric acid 0.01VS.)1760~/(TS

0.9808H2SO41000.
standardization.

)0.5/(VS.
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Sulfuric acid0.005VS.)1760~/(TS

0.4904H2SO41000.
standardization.

)0.5/(VS.
p-Terphenyl R.1,4-DiphenylbenzeneC18H14..

Thioglycolic acid R.Mercaptoacetic acid R.
Thorin R.2,7-Disodium 4-[(O-arsonophenyl)azo]-3-hydroxy-2,7-naphthalenedisulfonate,

C16H11AsN2Na2O10S2.
Thorin2TS.

.0.2R100.
..

.1.
Thorium nitrate R.Th(NO3)4,4H2O.

..
.)750~/(TS.

Thorium nitrate0.005VS.R2.401

Th(NO3)41000.
standardization.0.005/:

0.050R

250.20.00.6)1/(
TS)0.1/(VS

.53.0TS

.0.83981

thorium nitrate)0.005/(VS.
Thymolphthalein R.C28H30O4)SRIP1963207(.

Thymolphthalein/ethanol TS.
.0.1R100)750~/(TS

232



.
Toluene R.C7H8)SRIP1963209(.

Uranyl acetate R.C4H6O6U,2H2O)SRIP1963213(.
Uranyl/zinc acetate TS.

.10R505

)300~/(TS30R30

)300~/(TS.
.

Water, carbon-dioxide-free, R.
.

Xylenol orange R.
[3H-2,1-Benzoxathiol-3-ylidene bis [(6-hydroxy-5-methyl-m-phenylene) ,methylenenitrilo]]

tetraacetic acid, S,S-dioxide,C31H32N2O13S.
..
.)750~/(TS.

Xylenol orange indicator mixture R.
.0.1R10R.

Yeast extract, water-soluble, R) .SRIP1963215(.
Yellow stock standard TS.

.9.5TS1.9TS10.7

TS4.0TS100.0

)10~/(TS.
Zinc R.Zn)SRIP1963216(.

Zinc AsR, granulated.R:
)(limit of arsenic.10

stannated hydrochloric acid)250~/(AsTS50

10R1.
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test for sensitivity.0.1

AsTS.
Zinc acetate R.C4H6O4Zn,2H2O)SRIP1963216(.
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