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Backgroun: Research Questior

Red Food Dye: . . . The purpose of this study Is to compare the characteristics of natural
:  Freely soluble in water at all pH * Does not give any nutritional value . .
Colorants have been a part of our world for a long time. They have Reci e . and synthetic red dye, specifically FD&C Red No. 40 powder and red
: : .. . :  Resistant to oxygen and » Acceptable daily intake (ADI) limit , B— : - e
been used In textiles, medicines, hair products, cosmetic products, e e of 7 mg/kg [1] | beet powder from betacyanin based on their light stability/vibrancy,
and specifically food. Food coloring is an important sensory cue to ST (et vl e - kel ol o ] | . Red e 30 rome ke e | pH stability, health advantages, and cost. The results of this research
how we expect foods and drinks to taste. There are synthetic and e Low cost » Linked to mental disorders in | ki e o sty v a1 will further the knowledge of the benefits and disadvantages of

S :rh&tb iy, no aggregate formation, for best results wet n oil before use. Use:¢é/ !ﬁ;
. Janium dioxide to create lighter shades. For external use only. Applicaioss

natural dyes that help us gain the bright color we associate with our « 11 conjugated double bonds children such as ADHD [1] £ %k ot St nacod e natural or artificial dyes.

food. Natural dyes are made from vegetables, fruits, plants, and S » Scored high in social and economic  Linked to cancer in rats at high ¢

sometimes insects. Synthetic dyes are made from the synthesis of stability [20] level [2] -

chemicals compounds. Customers and vendors look for a dye that is » SDS no toxicology report [21] * Scored lowest in environmental Resu ItS and ConCI USIONS

vibrant, heat and light stable, low cost, provides health benefits, and - | Al stability [20] Figure 3. Synthetic FD&C Dye Structural Groups:

no added flavor. Natural dyes tend to provide more health benefits Igure 1. Structure of Allura : : No. 40 [15 Phenol groups found in betacyanin (Figure 5) are responsible for the
than synthetic but are more costly and less stable. Synthetic, red dye fll ~ Red, FD&C Red Dye 40 [14] Figure 2. Advantages and Disadvantages of FD&C Red Dye 40 A0 major health benefits seen in the food dye such as antioxidants [3]

0.8

40 specifically gives the vibrant red along with the pH stability - 0sl ™ Time (min) FD&C Red No. 40 The sulfonic groups found in FD&C Red No.40 (Figure 1) are
necessary to remain that color but has been flagged with potential o 0 07 “Allura Red” responsible for the water solubility of the dye.

health hazards. This research will investigate the advantages and . S - 20 . C,H,:N,0,S,* 2 Na
disadvantages of natural and synthetic red food dyes, specifically 2 S : s MW = 496.42 g/mole Market Data:
red dye 40, Allura Red, (Figure 1) and a natural red dye alternative, ’ ‘

derived from red beets (Figure 5).
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% Retained colour

RN ) Wik The global food color market for synthetic dyes was 590 million in
| | 044 2022 and is projected to be 1066 million in 2032 (Figure 4). The
03. global food color market for natural dyes was 1.8 billion in 2022 and

Perception of color: N | | is projected to be 1.95 billion 2032.
The visual sensation of color is due to the chemical interaction with . R ' A
Natural (billions) Synthetic (millions)

light which triggers our perception of color. The color we perceive | | 01 - Biblical integration:
is due to the absorption of complimentary wavelengths of color Natural v Synthetic @ 2022 m2032 . . . . . r The importance of color and the beauty of God’s creation can be

0

(Figure 9). Green Is absorbed at a wavelength of 560- 490 nm : _— © 450 50 550 600 ' | = ' ' seen throughout the whole Bible. God’s glory shows through the
which reflects red at a Wavelength of 800-650 nm. The number of Flgure 4. Market PI’OjeCtIOn of Natural and Wavelength (nm) Wavelength (nm) beauty and brlghtneSS He gave Us through fIOwerS, sunsets,

conjugated double bonds relates to the different emissions of Synthetic Food Coloring. Selective Data from Figure 14. UV Spectrum for Betanin in DI Figure 11. UV Spectrum for FD&C Red No. 40 [12] rainbows, and all of nature. Red specifically is used in the Bible to

wav_elengt’\ and therefore different colors reflected. The more [10][11] Water at 75 °C over time [19] symbolize sacrifice, judgement, love and authority. Matthew 27:28

conjugated bonds a molecule has the higher the wavelength. FD&C states, “An they stripped him, and put on him a scarlet robe,” (KJV)
Red No. 40 has 11 conjugated double bonds while betanin has 7 N and Matthew 26:28 states, “For this is my blood of the new

conjugated double bonds. That helps emit and retain their color. Advantages IR R covenant, which is shed for many for the remission of sins” (KJV).

The HOMO-LUMO gap explains the difference in energy between L . . One of the main ways the Lord used red was in relation to Jesus’
* Has no ADI limit * Color can change with change in

the highest occupied orbital and lowest unoccupied orbital [18]. The , H SEELECT sacrifice and atonement for our sins. Red 1s often used In reference
more conjugated bonds a compound has, the smaller the HOMO- > el E = to h ity and | bolic of God’s love f that through
, « Phenolic hydroxy group — high + Degrades when subjected to light, 0 humanity and is symbolic of God’s love for us, so that throug

LUMO gap Is. This lowers the frequency and lengthens the ANl antioxidant activity [3] heat, or oxygen N Food Cotor OB Jesus’ sacrifice we may have eternal life with Christ.
wavelength [18]. This relates to why red dyes needs more . Powder ‘
 Betanidin can help reduce

conjugated bonds to give off the bright red color. | et et [ osb 2279
Highly acidic solutions or conditions lead to the reflection of the » Free radical scavenging ability [3] FUtU e WO rk

color red, while highly basic conditions lead to the reflection of | * Ability to neutralize reactive Similar experiments will be performed on the comparison of the dyes on a

blue. The p_rqtonated compound (Figure 1) causes the compound to oxygen species _ variety of different market products: Fruit loops, icing, fruit snacks and
be more acidic and therefore more red. Figure 7. Natural Source of Jello. They will be analyzed for FD&C Red No. 40, FD&C Red No. 3,

Betacyanin Red Food Color betanin, and carmine extract.

M ethOd S Figure 5. Structure of Figure 6. Advantages and Disadvantages of Betanin Dye in Red Beets Powder [7]

Betanin, Red Pigment in Red
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