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The hormone_ethylene initiates the ripening response:
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Classification of pectin-degrading enzymes

Enzymes Substrate Products
PME Pectin Pectic acid + Methanol
Endo-PG Pectic acid Oligogalacturonides
Exo-PG Pectic acid Monogalacturonides
Endo-PL Pectic acid Unsaturated oligogalacturonides
Exo-PL Pectic acid Unsaturated digalacturonides
Endopectin lyases  Pectin Unsaturated oligogalacturonides

Mechanism

Hydrolysis

Hydrolysis
Hydrolysis

Trans B-elimination

Trans B-elimination
Trans B-elimination
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Figure 4 Egg-Box model depicting association of pectins with Ca™ ions.
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Carotenoid Metabolism and Regulation
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Fig. 21.2 A simplified presentation of anthecyanin biosynthesis in plants. PAT phenylalanine ammonia Iyase;
C4H, cinnamate-4-hyroxylase; 4CL. 4-coumaryl CoA ligase; CHS, chalcone synthase; CHI, chalcone isomerase;
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ghucose flavenoid 3-oxy-glucosyltransferase. (Adapted from Jaakela et al., 2002.)
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Color Measurement

» Visual assessment
» Matching of colors
— Color charts or models
» Optical instrumentation

— Light reflected or transmitted by
commodity

» Chemical analysis for pigment content



COLOR

Hue: red, purple, blue, green, yellow
Chroma: intensity of color
Value (L): Light to dark




Minolta Colorimeter
for measuring color
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C. Colorimetry

Colorimetry is an instrumental technique that attempts to describe color mathematically
in terms of human perception (Hunter and Harold, 1987; Hutchings, 1994; Shewtelt,
1993). Many color scales have been developed, but the most widely used scale is based
on the CIE color solid (L*a*b*). The color solid, in turn, is based on the color opponent
theory, which assumes that color of objects can be expressed in terms of red-green charac-
ter and blue-yellow character. Thus, an object with a color that is more red than green is
represented by ‘*+a*,”" while one more green than red is represented by **—a*."" Like-
wise, an object more vellow than blue is represented by **+b*,”” and one more blue than
vellow i1s **—b*.”" The L* represents lightness where a () corresponds to black and 100
corresponds to white. These numbers can then be plotted in a three-dimensional space,
such that each color has a distinct point in the CIE color solid. Total color difference (AE)
between any two points in the space can be determined by measurement of individual
points and calculation by the formula:

AE = V(AL*? + (A a*)* + (A b*)?

where AL*¥, Aa*®, and Ab* represent specific differences from a reference standard. Al-
though colorimetry does provide a mathematical representation of color, the L*a*b* read-
ings are not directly related to human perception (McGuire, 1992; Voss, 1992) despite
frequent reports on vegetable color that attempt to artificially force this relationship. Origi-
nally, “*a’” and **b"”" measurements (the forerunners of **a*’" and **b*’") were obtained



a*

b#
hue angle = tan™! (_)

chroma = 1:.-"";:,3* )2+ (b*)?

°Hue = arctg b*/a*

(= [(aﬂr}l + [h*}l J /2

Where:

°Hue = 0 represents a purple red
90° = Yellow

180° = Green-blue

270° = Blue
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Fig. 7: L'a’b* color chart
(hue and chroma)
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Fig. 16.1 Schematic representation depicting the molecular mechanisms controlling the ripening
of climacteric fruit. The fruit ripening process is a genetically regulated developmental process
involving the activation of a high number of primary and secondary metabolic pathways that all
contribute to the overall sensory and nutritional quality of the fruit. This process involves the
expression of ripening-related genes that encode enzymes (proteins) involved in the various
ripening pathways (e.g., softening, color development). The whole process is under the control
of hormonal and environmental signals, amongst which ethylene plays a major role



