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Pharmaceutical Chemistry — Sources and Types of Error

Introduction

In pharmaceutical chemistry and analysis, accurate measurement is essential for
ensuring the quality, purity, and potency of drugs.

However, errors can occur during measurement, experiment, or observation.

The difference between the observed value and the true value is called an Error.

Error = Observed Value — True Value

1. Sources of Error (Sources from which errors arise)
Errors in pharmaceutical analysis can arise due to several factors. These are mainly classified

into three major sources:

(i) Instrumental Errors
o These arise due to faults in instruments or equipment used for measurement.
o Causes include poor calibration, instrumental drift, or defective apparatus.
Examples:
o Uncalibrated balance or pipette
o Incorrectly set spectrophotometer
e Zero error in weighing machine
Minimization:

o Regular calibration of instruments
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o Use of standard and well-maintained equipment

(ii) Personal (Human) Errors
o These errors occur due to carelessness or inexperience of the experimenter.
o They result from wrong observations or recording mistakes.
Examples:
o Parallax error while reading burette or pipette
e Recording incorrect data
o Misreading the scale or dial
Minimization:
e Proper training and experience

o Repetition of experiments to check consistency

(iii) Environmental Errors
o These arise due to changes in environmental conditions during measurement.
o Temperature, humidity, pressure, and static electricity can affect readings.
Examples:
o Expansion of liquids due to temperature change
o Moisture absorption by hygroscopic substances
e Air currents affecting weighing results
Minimization:

o Conduct experiments in controlled environmental conditions

2, Types of Error

Errors are classified into three main types:

(1) Gross Error (Blunder Error)
o These are large mistakes caused by human negligence or accidents.
o They often result in completely wrong data.
Examples:
o Using the wrong reagent
o Weighing the wrong sample

o Misplacing decimal points in readings
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Prevention:
e Careful attention

o Repeating the experiment and comparing data

(ii) Systematic Error
o These occur repeatedly in the same direction due to definite causes such as
faulty instruments or procedures.
o They can be predicted and corrected.
Causes:
o Instrumental defect (e.g., wrong calibration)
o Constant environmental condition (e.g., room temperature)
o Personal bias of the observer
Examples:
o Incorrectly standardized solution
« Balance giving consistently higher readings
Correction:
o Calibration with standard references

o Proper training and standardized methods

(iii) Random Error

o These are unpredictable errors that vary in magnitude and direction.

e They occur due to small, uncontrollable variations in experimental conditions.
Examples:

o Slight vibration in balance

o Fluctuation in room temperature or voltage
Minimization:

o Take multiple readings and calculate the mean (average) value

o Use precise instruments

Difference between Systematic and Random Error
Characteristic Systematic Error Random Error

Cause Definite, identifiable cause =~ Unpredictable variations

Direction Always in one direction Varies in both directions
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Effect Affects accuracy Affects precision
(05wt Can be corrected Reduced by averaging

Example Wrongly calibrated balance Slight environmental change

Importance in Pharmaceutical Chemistry
o In pharmaceutical analysis, accuracy and precision are crucial for drug testing and
quality control.
Understanding and minimizing errors ensures that drug formulations meet

pharmacopoeial standards and are safe for human use.
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gRag (Introduction):

WA CHd HIERS! aT faRATIT (Pharmaceutical Analysis) & GaT3fl @1 G (Purity), Tl
(Accuracy) 3R T[UIGHT (Quality) JMATYd HAT 3fcdd IS & |
AU I FIRT & SR SRR FfedT (Errors) BT ST G|

Error = Observed Value — True Value

3y, ATAT 41 A1 3R IRdfdd A & st BI 3R & I Heamar gl

7. 2’7?0} F H?H(Sources of Error):
Il 8 HRON T I B Gl ¢ | TH: S5 o 7 Fidl & dlel Srdl g —

(i) SYDT Tadht 'a’ﬁ'lff (Instrumental Errors):
. YOl IUBRUI B WRIN, T 3fRTTH (Calibration) TT IR B & HRUT gIdl & |
o JaleXlL:
o o B DI AR DI P LA WA g1
o YATHIER BT el 3i=MH|
o WaghicHex & AT H Sfar|
. fraro:
o YD BT FAfird Si=TicsT HT|
o VAT 9 Ugd SIid BT

(ii) AfRTTd a1 499 gﬁ'lﬁ (Personal Errors):
. I NG DI ATIRGTEY, T SFATH AT SHT Bt HHI I gl 6|
o 3alelu:
o TIF'I?Tﬁ'UT@1§|'1:I'I7-|TEI_(.5_--IT(Parallaxerror)l

o Tdd ST e BT

o HHQAI’CITHHI@‘IGCI UeTl
. fraro:
o FAYHIYED BRI BT
o U gl A &I FH3 IR S|
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(i) TgiaRuiyg jﬁ'!ff (Environmental Errors):
. AYAM, ST (Humidity), ARIGTS (Pressure) T ool & THTE ¥ g1 arelt Ffeaf|
o 3Gl UL
o 99 §¢4 § TRd &1 hamd|
o THI ¥ USSR BT aoH dgl|
. fHaro:
o [df3d araraRo (Controlled Environment) H TN BT

2. 31391 & GHIV (Types of Error):

(i) et a1 o 'g’ﬁ'!ff (Gross Errors):
. I FfeHT AT et 91 ATuRaTs! I 8 |
. % oY 98! FfeaT gt § o URumd &1 9gd THIad Sl g
o 3aleXu:
o TAd XA BT ST |

o WU ¥ GRMAd P T |
. fHaro:
° TIRT DA
o TN QIR SR 3 fasrarT|

(i) PLIGIRIG 'g’ﬁ'iff (Systematic Errors):
. Ig Ffear fonedt Ff¥a ST Y IR-IR Bt § SR gA=m ueb €t fo=m A et
o PRUL:
o TIId 3fifbd IuHI|
o T ol yafarufi fRuf|
o Wﬁmwmias)l
« 3Gl
o S GHRN UIST P g @
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. frarRo:
o 3UPBIN BT Jal 3iRih B
o HH® faf¥ (Standard Method) &1 TART BT

(iii) Srf=rafaa ﬁﬁ'fﬁ’ (Random Errors):
. Y FTT YR (Unpredictable) Bidit & 3R Ht 31, Bt 1 7F it 5
e R

o FI'I'CIIIT:quddIdffE;Q'd?I SdR-deld|
o SUBRU P Yol

. faro:
o Hg IR AU B A FHeTa|

Systematic 3¢ Random Error & 3fav

Systematic Error Random Error

FHUl 31fd®, H HH
Teldmdr (Accuracy) UX UHId tlﬁ'-‘{l@“cﬂ (Precision) UX YHId
GURT ST Hehell § 3{d FTa®R °crg oI udhd! &
AIIH | gedhl uRad
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A. Multiple Choice Questions

1. ﬁ%(Error)WG{?-f%—
a) FEI HH 3R < 7Y A BT AT
b) & TTT I 3R He! A P 3R
C)WWT
d) PIE el
STR: b) G T A 3R FE1 HH BT 3R
. Parallax errormWﬁﬁ?{?
a)EFUHFﬂTHi%
b) Stfafad Ffe
¢) faaa Ffe
d) TaferRoia Ffe
N ¢) Afaaird Ffe
. Systematic error GHRI —
a) T [N A Gl 8
b) TEfRS Bl &
¢) 9gd I B 3
d) Sad aTaHH | T gl 3
TR: a) TP fe=M A giclt 3
. Random error @I B USRI ST Al 52

a) IYDHRU] TGADY
b) TR-SR AT F 3d FAHTAdH
¢) dTUHT dgTax
d) Teh IR HIUA Hch
ITR: b) IR-TR AT FR S FbTarax
. JUHRUN & 3fRTH B! Terd! fhd YR &1 Ffe 32
a)mﬁﬁ
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b) WUMENTd Afe
c)tI'CﬁaTUﬂ'q@%
d) Sf=afd Ffe
JTR: b) WOMETa Ff

B. YT ®ITT WX (Fill in the Blanks):
1. Error=___ —True Value

37R: Observed Value

. i gfeai_ oRad T & SRU R B
SR: ATUHM, STl A1 ageTd

. Parallax errorw_il%%l
JIR: AMGAT (Personal)

. Systematic W_ﬁ"x’ﬂﬁﬁ?ﬁ%l
IR: T FAf3a

. RandomFfedi gl
IR SR (Unpredictable)

C. Y 31X U¥ (Short Answer Questions):
1. Error @1 GRHTST IE@Q I

. Instrumental error?ﬂTEﬁ?ﬁ%? AR KHAIE Y
. Systematic 3fR Random error H &I 3fcR g2

2
3
4. Personal error 1 HH B a'ﬁﬁ 3Ulg ddigu|
5. Environmental error W@T‘ﬁ%”

D. ?ﬂYf 3R U¥ (Long Answer Questions):
1. Errors & UHR THIRU 3R Ud® & a6l Sifort|
2. Systematic, Random 3fR Gross errors H 3fdR WY HiforT|
3. Pharmaceutical analysis | ﬁf%?ff Dl HY HA & I JAzT|
4. glHdl (Accuracy) 3R tlﬁ'{i?s'@ﬂ (Precision) | 3R AT
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