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Sugar-CHO + NH,-amino acids
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Step-01
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A GUIDE TO THE MAILLARD REACTION

The Maillard reaction occurs during cooking, and it is responsible for the non-enzymatic browning of foods when cooked. It actually consists of a number
of reactions, and can occur at room temperature, but is optimal between 140-165°C. The Maillard reaction occurs in three stages, detailed here.

The carbonyl group on a sugar reacts with a protein or amino acid’s amino
group, producing an N-substituted glycosylamine.

SUGAR (GLUCQSE) + AMINO GROUP =—> GLYCOSYLAMINE
(+ WATER)

The glycosylamine compound generated in the first step isomerises, by
undergoing Amadori rearrangement, to give a ketosamine.

GLYCOSYLAMINE

1,2-ENAMINOL AMADORI COMPOUND

The ketosamine can react in a number of ways to produce a range of
different products, which themselves can react further.

FISSION PRODUCTS REDUCTONES HYDROXYMETHYLFURFURAL
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MAILLARD REACTION =2

flavor-full
70°Fz1c  212°Fnooc 250°F10°c 300°F/149°c

(Maillard Reaction/browned)
raw bland ,&h % ]
(uncooked) (steamed) 4 ) \ m

More + more-varied proteins (meat Only the surface reaches the temperature at which the Maillard Reaction
vs. veggies) = more (stronger) flavors. 4 (discovered by chemist Louis Camille Maillard in the 1910s) can occur.

. 9

flavors ®

‘9
[ ]
amino acids

from protein

b
c Sulfs perform this at lower temperatures and more efficiently.
uliur _Michael Kiopfer
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Figure 1. Maillard reaction progression in heated Lys-glu model system: (A) development of pH as
function of heating time (min). Bars indicate the standard deviation from triplicate determinations; (B) the
UV-Vis absorbance spectrum of MRPs from Lys-glu model system heated for 8 h; (C) optical properties
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Figure 2. Antioxidant activity development of MRPs as function of heating time (min).
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*  Food Processing and Maillard Reaction Products : Effect

on Human Health and Nutrition For : Nahid Tamanna and

Niaz Mahmood 2015.
* Acrylamide in Food and Cancer Risk ( www.cancer.gov )
« www.compoundchem.com.

* Antioxidant Activity of Maillard R eaction Product from

Lysine-Glucose Model System for : Yongliang Zhuang and
Liping Sun 2011.

e Advances in Food Science and Nutrition for : Dr.Yashi

Srivastava.
 Food Chemistry Book.

*  Acrylamide from Maillard R eaction Product 2002 (

WWwWw.nature.com/nature )
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