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(External standard)
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External calibration method
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calibration curve
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A » Add a different volume into the
A volumetric flasks

| o | o (] o (x|

1.0 mL 2.0 mL 3.0 mL 40 mL 50 mL O mL
(Blank) (Unknown

- sample)

Calculation in final concentration
C1V1 = C2V2

Stock standard of
known concentration
(standard solution)



100 pg/mL Anthocyanin

Stock standard of
known concentration
(standard solution)

“ V (mL) Final Volume (mL)

O U N W N —

Y 4 ‘ » Add a different volume into the 25.00 mL

volumetric flasks

0.05
0.10
0.15
0.20
0.25
0.30

25.00
25.00
25.00
25.00
25.00
25.00

SNy

Final Conc.
of Cu?* (mg/L)

To construct the calibration graph
between conc. via instrumental signal
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https://sci.rmutp.ac.th/woravith/?page_id=8206

LJYUNSIWS:HIIWAINISQONAULEY (A) AUADIULIUTU (C) N

050 ~
020 0115 e
2 | ok 040 1 AV _0355-0150
060 0210 035 4 " UX Tio0- 0340 A
0.80 0.285 y 030 - |
100 0355 2 02 4 Ay
0.20 - I
120 0420 e N S
010 - A
005 A" AX
0.04 0.00 =Y | | | | | |
e - - 0.00 0.20 040 0.60 0.80 1.00 1.20
HIADIWBUNUYQaQuAUINLGunsIw
+ A2WGU = 0311 conc. (me/L) =

e Q0aQunU = 0.04 V)

as1unsIWUIASTIUANULITUTUADYTUSUASULINLEAA
udQudaunstauasy ua:=A1 R2

y = 03121x + 0.039 R?=0.9922

auastauasy  y = 0311x + 0.04




uhaiscogv (unknown)
RUN 100 g aAIMISQanau
LavnAIUeIdAAU 524 nm
A wun
1AEDv UV-Vis S189IUAINTS
Qanauuav = 0.250

-

ADULTUUU
wWulnis ?

1) KIAWULWUIUlaganguuunsw
U1QSYIUADULITUTU

2) AMUDUAIULTUTUTQYaUNISLIUCSY

WNUA1 Abs UDVAISAIDENY

(y) avtudaunsLauasy
ATUDTUADIULILTUUDVANS y
P&V (X) 0.250

045 -

0.40
0.35
0.30
0.25
0.20
0.15
0.10
0.05
0.00

Abs.

AMHUQYQ Abs uuunu y (Abs Upvaisdoogv) antdu
YUIULAU X dUBUAULFUASITWUIASTIU ainavuuiuaulnu y

pandaunu x d:10uUAULTUTUTDVAISCTIDEND
+4 unknown Abs.
0.250

_ *

i L g

} unknown conc.
an

I I I _ I I ]
0.68
0.00 0.20 0.40 0.60 0.80 1.00 1.20

conc. (mg/L)

0.3121x + 0.039
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Calibration sensitivity: It is the ratio of the change in the
amount of the unit to the change in the signal intensity. Briefly
the slope of the calibration graph.

Analytical sensitivity: The ratio of the slope of the calibration graph
to the standard deviation of the signal intensity of the analyte
(sometimes used as blank test solutions) for a constant
concentration.

Detection limit: It is the lowest concentration that can be determined
by applying that method. The slope, m, of the calibration graph is
calculated from the following equation by taking the standard
deviation, s,, of the signals read from the blank test solution and a
coefficient k or 3k used for a given confidence level.

LOD = s, + 3s,



Detection limit terms :

Method detection
limit (MDL)

Practical
quantitation limit

(PQL)

Method
quantitation limit
(MQL)

Limit of detection
(LOD)

Limit of
quantitation (LOQ)

Detection limit (DL)

Minimum concentration measured with
99% confidence

Lowes level which can be reliably
determined within specified limits of
precision and accuracy

Minimum concentration that can be
measured and reported

Lowest concentration statistically
difference from blank or baseline

Level above with quantitative results
have specified degree of confidence

Concentration distinctly detectable
above blank

SD x student's
value

5xSD

3xSD

3xSD

10xSD

2xSD

EPA CLP 40 CFR Part
136 Appendix B

EPA SW-86

EPA SW-86

ACS

ACS

MCAWW



Standard calibration method : Homework

The experimental data was obtained by an instrumental analysis for analyte X in

samples.
conc X o LN e signl ot anabyie | i

0.031 0.0079
2.00 5 0.173 0.0094
6.00 5 0.422 0.0084
10.00 5 0.702 0.0084
14.00 5 0.956 0.0085
18.00 5 1.248 0.0110

a) calculate the calibration sensitivity
b) calculate the analytical sensitivity of each concentration
c) What is the detection limit for the method?
@ #CAMO2
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Analyte Signal (Sx) >
Zero Sy
f
Analyte Region of Region of
Not Detected Detection Quantitation
I g
Zero S 3 Ss+10.
LOQ

Gross Signal (S:)

https://www.youtube.com/watch?v=09gZIx|ZZoo
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https://www.youtube.com/watch?v=o9gZlxIZZoo
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SsiIivaisunasyiu (standard addition)

The standard addition
technique involves adding
known amounts of
standard to one or more
aliquots of the processed
sample

‘Spiking or Spiked method”

disa:=any
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]

anscadogv

1) a3guaisa:a19cag1v AlinstuAULWUIU (C,)
Jsunasuduau (V,) tMau tuudadadsuas 5-6 Uda

2) lQuanisas awumsmunnswumwuwuuu (C.) uas
LJsmmsnumﬂmOﬂULUUamu (V.)

3) [@UansdU nmaauaotuUansm (HIN1AuUNAN 9 udQ
la: Uqusumsoaamma angy (Usmmssau V)

4) Jommscmﬂauuaonn:numanauanuo [Qdtynytu
A1sQaNaULaVsdy (S)
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- I I l l l

s
d
) . :
4 ~ Reading of unknown

(0.04)

(0.02)

0

0.02 0.04 0.06

Concentration of added analyte, [S]; (M
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Add 5.00 mL of unknown in each flask
1 2 3 4 5
Add standard with different volumes

\Ldda

Fill each flask to 50 mL mark and mix

1444

Analytical signal

\Reading of unknown

Concentration -7 without added standard

of unknown, [X]; - A

| | \,l’/ | I | | | | I I | I | Y]
-0.04 -0.02 0 0.02 0.04 0.06 0.08

Concentration of added analyte, [S]; (M)

24



Take class (10 min)

Conc. of standard, Cs = 10.00 ug/mL
Volume of unknown, Vx = 10.00 mL
Total Volume, Vt = 25.00 mL
No. Volume of Volume of Total volume Conc. of Instrumental
water sample |Standard added (mL Standard added| signal (A)
(mL) (mL) (ppm)
1 10.00 O 25.00 0.00 0.095
2 10.00 1 25.00 0.40 0.151
3 10.00 2 25.00 0.80 0.206
4 10.00 3 25.00 1.20 0.260
5 10.00 4 25.00 1.60 0.310
6 10.00 5 25.00 2.00 0.361

ST2092312 ASILASI-RAIYLASDVID

@ #SAO]
25



Take class (10 min)

The following data corresponds to a standard addition experiment used to determine
the concentration of Fe in water sample.
The standard solution of Fe is 1.1 ppm.

1)
2)
3)

No. Volume of water Volume of Total Conc. of Instrumental
sample (mL) Standard added| volume | Standard added signal (A)
(mL) (mL (ppm)

1 10.00 O 50.00 0.240

2 10.00 5 50.00 0.437

3 10.00 10 50.00 0.621

4 10.00 15 50.00 0.809

5 10.00 20 50.00 1.009

ST2092312 ASILASI-RAIYLASDVID

Determine the final concentration of Fe standard for each solution, [S];
Construct and x, y scatter plots of signal via [S]; and signal via V.
Calculate the Fe in water sample by x-intercept

@ #SA02
26



Take class (15 min)

A UV/Vis is used to determine vitamin B6 and
caffeine in energy drink using the standard
addition method.

A standard solution of 0.0506 g of pyridoxine
hydrochloride (Vitamin B6) and 0.1253 g
Caffeine was prepared in 100 mL of buffer
solution (standard A)

An energy drinking was prepared in 100 mL
volumetric flask.

Volume of energy | Volume of standard A
drinking (mL) added (mL)

1 10.0 O

2 10.0 1.0
3 10.0 20
4 10.0 3.0
5 10.0 4.0

ST2092312 ASILASI-RAIYLASDVID

Absorbance of each experiment.

A)

B)

Absorbance
Vitamin B6 Caffeine
1 0.0489 0.3403
2 0.1752 0.4699
3 0.3191 0.6025
4 0.4554 0.7410
5 0.5465 0.8324

Construct standard addition graph of
Vitamin B6 and Caffeine.

Determine concentration of vitamin B6 and
caffeine in the original energy drink.

@ #SA03
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matrix-matched calibration

1
— — 1

tUNSTUNMIDEIVDIDIVSUNIU (Matrix) HpdvldoUunnity )
20AUS:NDUAIUHEYUULANCIIVINANISUIASTIU LazdusUNIULHaIUU
D100WaCioNISQANAULEVNVUINKSDNIVAU 1S1EWISARINISLALES
UIASYIULAININISIOAINISQaNAULdY 159NI135 matrix-matched
calibration
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(Internal standard)

JY

Internal standards can compensate for
sample-prep and instrument variation,
working with calibration curves to further
Improve data quality and validity.

31
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Quantitative : Internal standard method

= DIAYHANNISLAUAISUIASTIU
(reference element) Bvldunuas
s10AUaIsna:dLAsIzRavivtuans
cPDogvua: blank

= UhlUdam absorbance

" H19QS1ddUS:HIIVASCIDEIVUA:
a15U1a5YU (Aanalyte/Astandard)

= UUoyaldasiv calibration curve

https://www.youtube.com/watch?v= BwKI4mGo58

AA,

Peak Area Ratlo

®

Concentration Ratio, CJC,,

Comncentration of analvie

32


https://www.youtube.com/watch?v=_BwKl4mGo58

The internal standard data, construct a calibration curve and determine
the concentration of the analyte in the unknown S1, S2, S3

No. | Conc. of | Conc. of | Signal of [Signal of| Response Conc.
analyte | IS (ug/L) | analyte | IS (a.u.) |ratio (A/IS)| Ratio
(ug/L) (a.u) (A/IS)

1 5.0 200.0 20.0 1010.0 0.020 0.025
2 10.0 200.0 40.0 985.0 0.041 0.050
3 25.0 2000 158.0 1020.0 0.155 0.125
4 50.0 200.0 2570 1030.0 0.250 0.250
5 100.0 2000 525.0 1000.0 0.525 0500
6 250.0 2000 1200.0 985.0 1.218 1250
7 500.0 2000 2488.0 1000.0 2488 2500

S1 ? 2000 137.0 660.0 ? ?

S2 ? 2000 600.0 400.0 ? ?

S3 ? 2000 105.0 1400.0 ? ?

https://cannabisindustryjournal.com/column/internal-

standards-turning-good-data-into-great-data/

S of A/IS

3.00 -

250 -

2.00

1.50

1.00

0.50

y = 0.9897x + 0.0064
R* = 0.9995

0.00 +

050 1.00 150 2.00 250
conc. A/IS

XLS

33



Internal standard method : Homework

The internal standard experiment with n=3, construct a calibration curve and determine
the following;

a) The concentration of the analyte in the unknown and standard uncertainty.

b) Limit of detection and limit of quantitation.

% Analyte | Signal of Analyte |Signal of internal standard

O 0.50+0.7 38.0+0.5
0.040 16.7+0.4 41.2+0.7
0.120 481x0.3 62.7+05
0.180 545+0.6 50.4+04
0.240 56.3+0.9 46.9+09
0.300 90.2+0.2 55.5+0.6
Unknown 56.8+0.3 476x04

@) #s02
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