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Studies on the Browning Reaction of Sugar Derivative Sweeteners
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Abstract

The browning reaction of sugar derivatives, fructo-oligosaccharide, high maltose syrup(HMS), sorbi-
tol and maltitol, and their effect on the appearance of jam and candy were investigated. The spectro-
photometric scanning of the absorbance between 230 nm and 700 nm could demonstrate the heat
induced browning of the sugar derivatives. Fructo-oligosaccharide and HMS showed sharp increase
in absorbance at 270-330 nm range by heating at 100-120C for 1 hr but sorbitol and maltitol did not
show the increase in absorbance. When the pH was lowered red from neutral to 2.0, the absorbance
of HMS and sucrose increased sharply, showing that these substances are relatively unstable in acidic
heating compared to fructo-oligosaccharide. The addition of glycine enhanced the browing reaction
of fructo-oligosaccharide and HMS, whereas little change was observed with sucrose, sorbitol and
maltitol. These browning characterisitcs of sugar derivatives were reflected to the color development
of apple jam and candy where they were used. Both fructo-oligosaccharide and HMS increased the
yellowness of these products, while sugar alcohols reduced the vellowness compared to sugar.
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Fig. 1. Changes in absorption spectra pattern of fru-
cto-oligosaccharide by heat treatment at different tem-
perature 80C, 100C and 120C for 1 hour
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Fig. 2. The absorption spectra pattern of sugar derivati-
ves heated to 120C for 1 hour at the neutral pH
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Fig. 3. The absorption spectra pattern of sugar derivati-
ves heated to 100C for 1 hour at pH 2.0
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Fig. 4. Changes in the optical density at 480 nm of
sugar-glycine mixture at different pH heating to 100C
for 100 min 20° Bx sugar derivatives +0.5M glycine
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Fig. 5. Changes in the optical density at 480 nm of
sugar-glycine mixture by the concentration of sugar
heated at 100C for 100 min
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Table 1. Hunter color value and color difference of the apple jams made from different sugar derivatives®”

D (2) (3) @w [ » | ® %) (8) 9
Color Fruc. 0. 50%] Fruc. 0. 100% | Sor. 50% |Sor. 100%| Mal. 50% |Mal. 100%|/HMS 50% HMS 100%
standard |Suc. 100%! Suc. 50% Suc. 0% | Suc. 50% | Suc. 0% | Suc. 50% | Suc. 0% | Suc. 50% | Suc. 0%
L 90.67 36.8 349 339 32.6 34.3 ‘ 33.0 ‘ 39.7 37.2 39.3
a —14 —-2.7 —2.7 —23 —-2.3 —-28 | —07 | —57 —-35 —4.9
b —04 19.6 194 19.3 17.3 188 | 18.1 215 181 22.2
AE—[ - ] 455.56 4495 445.67 372.17 426 97 40041 549.07 51 1.57 574.38

9Suc, © Sucrose, Fruc. O Fructo-oligosaccharide, Sor. :

Sorbitol, Mal. :

Maltitol, HMS | High Maltose Syrup, Color mea-

surment recorded as L=lightness, +a=red, —a=green, +h=yellowness, —b=blue. AE=AL?+ Aa’+ Ab® calculated
using difference between color values of standard porcelain board and apple jam
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Fig. 6. Changes in the optical density at 480 nm of

sugar-glycine mixture by the concentration of glycine
heated at 100C for 100 min

Atnpe| MzHs)

Table 12 FHFEAEE H71g A0 s
#}7] (Hunter color and color difference meter) & 2
7%k gholr}. Hunter systemo] 3x}=3 L, a, b Fofj4]
L& wWx(lightness), +ax H W% (redness), —aty =
A % (greeness), +bi 34 % (yellowness), —b Y%
(blueness) & vehe ] Folch®, Mx AE+= AE=
AL+ A2’ - Ab*e] Moz Fahz glolw] daxel 4
-5 vellE ®3e)th

At el Ale] wabdlel brhe-H® bike B
HMS$} fructo-oligo o] 21~22 $Fo 2 =4 e}
W7, maltitol, sucrose”} B]Z=8} 712 .93l sorbitolo)
7 ssith bgte] Aol 30 AHER A7 ke &
o]2 Blom, AE ko] 7)FA|&Ee} zpelrl L e
HMS 100%2} maltitol 50%°]% 3, 8<%k 72 fructo-
oligo @3} sorbitol 50% 2 A&k e)glc)

w3eb&al sorbitol} maltitol> el stE 7|7} §led

&

Table 2. Results of multple paired comparision test on
the sensory quality of apple jams made from different
sugar derivatives®

Sucrose 100%]| Sucrose 100%|Sucrose 1004% | Sucrose 100%
Fruc.0. 50%| Sorhitol 50% | Maltitol 50% |HM.S. 50%
Fruc.0. 100% [Sorbitol 100%Maltitol 100% H.M.S. 100%

Color
intensity
Lightness % 3) * 4) * 5) * 6)

‘;T;:;Z‘: n.s. £ 7) n.s. L% 8

z ] S
“n.s. . no significant difference between samples

* . 5% significat difference

ns. * 1) *  2) ns.
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Table 3. Hunter color value and color difference of
candy made from different sugar derivatives®

T 1) @ @

i standard |Sucrose 70% Sucrose 70%|Sucrose 70%
Whlte Bosrd|H MS 30% Frut O 30 Sorbitol 30%
L 90 67 .)9.5 58 1 T 58.3
a —14 —184 —-180  ~-17.0
b | —04 247 319 1 210
B 95018 1%1 42 Nk 736, 82

*“Fruc. O. ! Fructo-oligosaccharide, HMS : High \/Ialtose
Syrup, Color measurment recorded as L=lightness, +a
=red, —a=green, +b=yellowness, —~b=blue. AE= AL*
+ Aa’+ Ab? calculated using difference between color va-
lues of standard porcelain board and candy
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