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Colorant Type General Characteristics

Low MW colorless to light yellow precursors: darken at high pH: oxidize to form
Phenoli¢ yellow and brown polymers: react with polyphenol oxidase to form light vellow
to dark brown colorants. Darken in presence of iron,

The result of thermal degradation of sucrose: low net charge: wide color range
Caramel from yellow to brown: MW 500 to about 1.000: MW and color increases as
thermal destruction proceeds.

Alkaline

Degradation Similar to caramels. but much darker in color: form at high pH.

Products (ADPs)

Melanoidin Maillard reaction — reaction products of amino acids with reducing sugars:
reaction occurs rapidly at alkaline pH: products are dark brown.

Colorant Polysaccharides formed in cane have phenolic groups and dicarboxylic acid

Polysaccharide functionalized lipids that can bind with colorant to make a very high MW

Complex product. Occludes preferentially into the crystal.
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Melanoidins [20]
aaa s . , ﬂ aaa 43 Aaa ¢ S a4 ﬂ L B4
Ufnseunaaria (Maillard reaction) 1Huiljisoimiasdag Feimymilusaalsa
o |anaa o 0 ° a H 4 '
wazd lauinfiservuaisiseneuTulasiou wu eliu Tusau mldiRaasiibaaisoni w
a - 2 @ a A 4 P " P ¢
2UBUAY (melanoidins) ¥4 a2 Tuds nalamisiimlfisvwaaria(Maillard reaction) 13 3

¥23 Ao (LarAIAsgln 5)

¥230 1 : reducing sugar 329N condensate AWMU carbonyl 71 amino group ¥89 TalsAuY I¥iiRA
4 s -

MsiAeUYesBlaAAsoMIiIN N-substitued glycosylamine neldanmznsaifa isomerization iy

ketone (3UNNIZVIUNT Amadori arrangement 1dnaanaiiiu 1-amino-1deoxy-2-ketose derivative

P et
Fuilues luna

¥ - ana ] 2 4 9/ ar A a 5 H
¥33m 2 : UfsnlurlingIveInuNIATE UBIAARTBUYBS amino group VINNSKSAsUNIlAg

vonhaanssdau szneul§unszurums dehydration, clyclization, fragmentation W3® amine
condensation a15ou1e 14 3 gliuundnde
1 ANNZNITA
NITVIUNIT dehydration UL cyclization 11197 hexose Lﬂ?;uwﬂu hydroxyfurfural
30 pentose (i furfural Fedenufiuatsfi Lidid uAnszIUNS oxidation TitRade 'l s lfia
g-unsaturated decarboxy! compounds 1awaawailuas Tndes
2 aamzAn
2+keto glycosyl form /i 1, 2-enol glycosy! form tazgANTELIUNTS
dehydration Ha oxidation 1Aumuiiu 2, 3-enol form 1&WAANALEIM reductones iaz
dehydroreductones é\'l dehydroreductones ﬁﬁz‘lﬂ'i AWAIN amino acid TAwaamaly CO2,
aldehydes a2 amino-keto derivatives 5 Uﬂﬂﬁ% mﬁ"h Strecker dehydration
3 ANITYUNYIYI
A521IUNT5 Fragmentation 9211/t Amadori product 18 carbon aldehyde 3-4

2 3 o o
Tanana alcohols, acids W3 ® ketones 317 uazndwiluendnyeives Maillard browning Tatiawz

1 a P ar a . . - * $ e
$23# 3 : UfidenTursiunuadesiull 5o polymerization voswdana luraeh 2 uazyi
‘]Jﬁﬁ? 81 copolymerization 11 amino compound ?jﬁ‘ﬁwiz‘lﬁ' product il Ao melanoidins ¥3®

brown nitrogenous polymers



1

Aldoso sugar [ S0 MPANd |\ o irgttutad giycosylamine | .o

Amadori rearangement product (ARP)
-2H;0 |5 pH7 1-amino-1-deoxy-2-ketose i
*>pH7 -3H,0)
Schiff’'s base of
Reductones Fission products Hydro-methyl-furfural
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-2H I +2H ’ ,
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31 2.5 Maillard reactions

2.4 Quantifying colorant
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ICUMSA (Commission for Uniform Methods of Sugar Analysis) [21]. A2 miduduvesieniiaia
a o A Py A -

AMITDAUATIEN IAUIAT B spectrophotometer NAIMETIAAULLEAS 420 w1 Tuwas uaziSunaaves

g o A o
aaawses i ldninaunsh 2.14au1/a91ay Chen [22]

Abs -100,000 e

ICUMSA color =
B-C

lﬁi’) Abs= absorbance value
the concentration of dissolved product (g/100 ml)

Q
[

the cell width (cm)

"
il
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2.5.1.2 Polyacrylic resin
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2.5.2 Granular and powder carbon
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aAAAVeINIIAAFY (Adsorption Equilibrium) [24, 27, 28]
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logg, = log K +(1/n)log C, (2.13)



22

- J 1 Pu o
AWANMIVBINFUARAY (13) A1AINAN 9 (K, uaz n) Annam1danmsadiens
r L 4 1 s A
33NN log ¢, Wuunu y A log ¢, iihnu x @1 2.10) 2 18nsMiduassiismimsuming
o . A " s 1
I/n HASYAAALAU y 1N log K, 10 I/n A ud1lnd 1 wielinamsuinn seuaasliiiuiins
- Y P 4 9 d a ' W o | Y ¥ 5 o
Lﬂaﬂmmmmmwwummmnuaumzunaﬁaammﬁ@ﬁwmn 9 1WeAITUTUA AT
. & 3 + XK' P 5 _: z
AIQATUNITAMBL STNV B AT NI UG WU uAle 1/n << 1 WioAI T UA NS MR TS
@ t4 Y Y | ° v ' v w
NBVIFANVUAY x U LA 5851 nsgaduilionrnudududmiegess linanaeduin
- <t 9 9 = ' ar s r g o
maﬂmﬂavuuﬂmmmwmu9z‘lwnaaaaﬂﬂms@a=m aonlsPawendnua: 1o launew
- o q 1 - a X & v Y g
vourquadny sxdanaiuimsgaduszinarude lGes q asunimiaiudutuveslessy
2 2 d a ddo a 2 °
wie luanalumsazaoiigeyu Fedidluderdovesannis Hyuadnsndingdeniise vild

Tiamnsavinnonsqadugegald

Logq,
1/n

Jou

Log C

e

g Qs @ a o
30 2.10 domaizns i le Tmmeunsgaduvesrlyuaday

dnfuaumsyuaind 3019188 lumsazawifamdududmnate Tunsfinsen
deniwagaduriialaiilsz@namiumsgasuinniniy fivsanvinsile Tamen1d degu
211 saitud o Tumeuvesdagadusiiafl 1 qenawagaduriiad 2 Tusrenmduty
@oadu dugifl 211 (1) dagaduviiad 3 iile Tmmeugenidagadusiiai 4 lusrenam
Wuduiidnd c, uadagaduiiah 4 szgeniiviied 3 Tusmnudutuiigenanc, dnfuda
Aeudendagaduldimzauiugie smduduiidesnts TugUit 2.1 (v #rgaduyiiad 4 &

o« o A % ar @ - |
ATMFULINN AN 3 udasddestinanuuABIiRS (Continuous Flow) udadrgaduriian

2
4 selanumunzaunIwiian 3



23

Aagaduriiaf 1 ;

fagaduriian 3
Loggq, Loggq,
\ AAFUFAN 4
AqATUYIAT 2
Log C LogC C
s e g e 0
) L)

3t 211 muufsufionlsz@niammstiniavesiagadunn o Taviinssnengiluuy

TeTameunrsgaduvesizuadny

27 MINUMIWISIUNSTIWATSTHNA (Information) Aing ¥
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