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Absorbance in it's Simplest Form

Wavelength-Measured in nm
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UV and Visible Light

Wavelength (nm) Color

<380

380-420
420-440
440-470
470-500
500-520
520-550
550-580
580-620
620-680
680-780
>780

UV-colorless
violet-blue
blue-green

yellow-green
yellow

red
purple
NIR

For Food Analysis purposes
UV light (~195-400 nm)
Visible light (~400-800 nm)
Near-infrared (>800 nm)
Other parts of the
electromagnetic spectra many
be used with specific

Instruments, but these are the
most commonly used.
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Absorbance

0.6
0.5
0.4
0.3
0.2
0.1

Maximum Level of Beers Law
Actual Cutoff is Dependent on the Given Assay

Linear Cut-Off for Beer's Law In a Given Assay

0

0 2 4 8 16 62

Concentration

64

132 264




Quantifying an Unknown
Linear regression to obtain the SLOPE

« Serial dilution of a standard
 Y-axis is dependent variable
« X-axis is independent variable

 Determine slope from Linear
equation:

Y=mX+Db
Y =the response (Abs.)
X = concentration
m = slope

Absorbance

0.9
0.8
0.7
0.6
0.5
0.4
0.3
0.2
0.1

/

Vas

¢ Compound A |

I

50

I

100 150

Concentration
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Using Beer's Law in Research
Isocoumarin in Carrots

O
HO O
. CH3
S-adenosyl-L-methionine
MeO
6-Hydroxymellein 6-Methoxymellein

3-methyl-6-methoxy-8-hydroxy-3,4-dihydroisocoumarin

The Hexane Dilemma
How to extract iIsocoumarin from carrots



Using Beer's Law in Research

O O o Na*
HO 0 ity HO o
CH3 C CH3
HCI
MeO MeO

6-MM Soluble Salt of 6-MM



s B lsocoumarin  gediial

Ground or Pureed Carrots

Alkali Saponification
O.5 N NaoOH

Acidify Aliquot
2 N HCI

Hex<xane Extraction

7 520 Ethamol Extraction

NMeasure Absorbanmnce
238, 267 302 nmMm

DL — 10 ppmMm

Neasure Absorbaance
238, 262,302 NmMm
DL — 25 ppmMm




Characteristic UV Spectra of
Isocoumarin at pH < 4.0

Absorbance
(@)
ol
N
o)
/>

190 290 390 490
Wavelength




Isocoumarin at pH 11.7
Ring Not completely Open

267 nm

Wavelength

/ 302 nm 330 nm

b /
o 1 f\//\\ //
& o Z
5 0 VAR -
o | b \ /
<< 0.2 ¢ \

O | | 1

190 290 390 490




Isocoumarin at pH 12.3
Minimum pH for Full Ring Opening

267 nm 330 nm

>
N
\\

Absorbance

§>

190 290 390 490

Wavelength
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hyperchromic effect

hypsochromic shift bathochromic shift

Absorbance

Changes in

/hypochromic effect .
Absorption spectrum

wavelength (A

max)

Example 1): effect of ‘ ‘ CGG CGGG
conjugation on absorption s.of
spectrum
4.0 |

Increase in conjugation, log ¢

increas absorbance of | s}

light to higher 2,

bathochromic shift with 2.0 | |
hyperchromic effect. 200 300 400 500

— A (nm)—*=



Wavelength ()

\_//ﬁ\\_//*‘\ :

It is the linear distance measured along the line of propagation
between crest of one wave to the next.

Unit of Length

Micron (p) =1 x10°m = 1x10“%cm = 1x103 mm.

Millimicron (mp) = or nanometer (nm)
=1x10°m=1x107cm =1 x10°mm.

Angstrom (A°) =1 x109m=1x103%cm = 1x107 mm.



C) Grating

Grating consists of a large number of parallel lines ruled very close to
each other on a highly polished surface e.g aluminum or aluminized
glass (600 line/mm).

Each ruled groove functions as a scattering center for light rays
falling on its edge.

The grating disperses the light beam into almost single A.
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Ash Content In Common Foods

*Most fluid dairy products
Evaporated milk

*Nonfat dry milk

Pure fats; oils; and shortenings
Butter/margarine/mayonnaise
*Fresh fruits

Dried fruits

*\/egetables
Pickles/sauerkraut

*Beans

*Fresh meat and poultry

0.5- 1.0%
1.5%

8%

0%

NaCl added
0.2 - 0.8%
up to 3.5%
1.0%

NaCl added
4%

1%



Ashes to Ashes

ASH - WHO CARES??

« As acomponent of proximate analysis, it is arequired
component for nutritional labeling.

= Ash can be used to measure total mineral content in
foods that are high minerals (ie. K in bananas) or to
determine added salts.




What is Really in the Ashes?

 Calcium (most all foods except sugar, starch or oil)

« Phosphorus (dairy, grains, nuts, meats, poultry products)
* |ron (enriched foods, grains, nuts; meats, eggs, legumes
« Sodium (primarily from added salt)

 Potassium (dairy products, F&V, cereals, nuts, meats)

« Magnesium (nuts, cereals, legumes)

« Manganese (cereals, F&V, meats)

« Copper (sea foods, liver, cereals, vegetables)

» Zinc (sea foods)

These can be tested for individually by other methods
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Wavelength ()

\_//ﬁ\\_//*‘\ :

It is the linear distance measured along the line of propagation
between crest of one wave to the next.

Unit of Length

Micron (p) =1 x10°m = 1x10“%cm = 1x103 mm.

Millimicron (mp) = or nanometer (nm)
=1x10°m=1x107cm =1 x10°mm.

Angstrom (A°) =1 x109m=1x103%cm = 1x107 mm.
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hyperchromic effect

hypsochromic shift bathochromic shift

Absorbance

/hypochromic effect

wavelength (A

max)

Example 1): effect of CGG CGGG

conjugation on absorption

spectrum S.0f
Increase in conjugation, T 401
increas absorbance of o)
light to higher 3, | s

bathochromic shift with
hyperchromic effect. ' '

200 200 400 500
— A& [(hm)—*




hyperchromic effect

hypsochromic shift bathochromic shift

Absorbance

Changes in

/hypochromic effect .
Absorption spectrum

wavelength (A

max)

Example 1): effect of CGG CGGG

conjugation on absorption

spectrum s.0f
Increase in conjugation, T 401
increas absorbance of o)

light to higher 3, | s

bathochromic shift with
hyperchromic effect.

20 3|:||:| 4|:||:| =00
r||-|-|::| —_—
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load add & 1996 B. M. Tissue

sample solvent

column Yy = ANENF
containing
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Molecular S/eve Chromatography
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Interested in Drugs?

« Many GC applications for active components in
drugs and possible contaminants, adulterants, or
characteristic features which may indicate the
source of the particular sample.

» Forensic analysis frequently uses GC to
characterize drugs of abuse, in some cases the
characteristic chromatographic fingerprint gives an
Indication of the source of manufacture.

« Analytical procedures for over 600 drugs,
poisons and metabolites.



FAME (fatty acid methy! esters)

GC methods determine fat, based on fatty acid content.

A fat is extracted, saponified, and esterified to prepare the fatty
acid methyl esters (FAMES).

The fatty acid esters are separated and quantitated by the GC.

This method is effective at determining the amount of
saturated and unsaturated fatty acids in the sample.

A GC/FAME-based test will determinate total saturated,
monounsaturated, and polyunsaturated fats in foods.
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CHROMATOGRAPHY - THE SEPARATION
PROCESS

PEAK OF AN UNRETAINED
SOLUTE
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Total Ion Count (X 1000)

Typical Volatile Profile of Strained Carrots
(Common Terpenoids Marked in Blue)
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Electron capture detector
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