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Koichi HOKAMA, Yoko NAKASONE and Masahiro OYAKAWA :
Effect of amino-carbonyl reactions on the browning of
sugarcane-top juice

I L1

EMEH¢Kﬁwu%/4F,7aﬁy,vyﬁ%uy,ay:y%ﬁ4b0*e%@§@mmx¢
5é$t,ﬁ5xw,x5/4VV%@&5KM%IE¢K¢&T%&%$@ET%C&M?fwmé
T3,

7572@%?%Mﬂ“mdu,fwﬂ—z&fU9V@K%M%T%&ﬁ&fﬁ/4ﬁ?%¢f5
TEEBE L, CORIG%E Mallard K& HU, TIV, TI/B, 200 BEES, ToAFE
F&U#rV&@%K@ﬁﬁﬁ%%ﬁmmﬁc5c&m%6mmaotocm&muﬁﬁmmﬁiku
E%ﬁ@ﬁﬁ@%¢mﬁéﬁ§@$uﬁwfia&wbnrméo

@ﬁﬁﬂ@&%@&%KMﬁf@Céﬁﬂu.Ti/&itdﬂyﬁﬁﬁwﬁﬁTi/ﬁtﬁiﬁm
ﬁwﬁ:wﬁt@%KE55ﬁéﬁmv,7i/ﬂW£LWﬁméwuhtmao#rv#amﬁﬁﬁ
ﬁ@?i/&,ﬁ%ﬁavﬁo,C@méébﬁm;or,ﬁﬁ@%%ﬁmmﬂ65Ctm¥mén&

vro#8¢®7i/&&Uﬁé&-ﬂ—ﬁa7b¢574—fﬁib,%hé@?i/&&%%ﬁ
AEab¥BACRE T SBER I RiZ S PHRUBEOKEBLE o T, ¥ p oy YR % —i8
@mabfﬁﬁéﬁ.%@%H¢mﬁ%7i/@&E%ﬁméﬁffék&&%&~&?6éﬁﬂﬁ&
TEMEREBE L1z,

I % B 5 &%

1 HHomy

iiﬁﬁibﬁmbf:1976~1977fﬁﬁﬂo)#b'ﬁ*t* (NCO 310 ERHLAB, ZickEmME T
i##—f&@bto%@ﬁﬁmﬁﬁ&%wiéﬁb,%@6%%7i/&&ﬁ®ﬁ%@kb®aﬂm
#L70 HMTRRAER 1R L.

YORBRKE M SR
MERKEBEIERAME 25 : 235 ~ 246 (1978)



236 R APRYBEHRE 255 ( 1978)

Sugarcane -top juice

active carbon

IR-120
adsorbent filtrate
eluted
with IR -4B
NH4OH
IRA-400
\ adsorbent filtrate
(sugar fraction)
concentrated
adsorbent filtrate under vacuum
eluted with HCI and extracted
with pyridine
(amino acid fraction) PPC
concentrated

under vacuum
PPC

Fig. 1. Separation diagram of amino acids and sugars
from sugarcane-top juice
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Fig. 2. Separation of water—soluble pigments fraction from
browned sugarcane -top juice
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Fig. 3. Paper chromatograms of amino acids from
sugarcane-top juice

Solvent system : phenol : water (4 : 1, WV)
Coloring reagent : ninhidrin
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Fig. 4. Paper chromatograms of sugar fraction from

sugarcane-top juice

Solvent system : n-BuOH :AcOH: Hp0 (4:1:5vwv)
Coloring reagent : Aniline-phthalic acid
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Table 1. Effect of pH values on color density in amino

carbonyl reactions

Fructose (Glucose)

pH Glutamic acid Valine Alanine
0.002 (0.002) 0.002 (€0.002) 0.012 (0.005)
0.005 (0.003) 0.002 (0.006) 0.045 (0.010)
0.010 €0.005) 0.105 (0.060) 0.230 €0.100)

The color density was measured according to the absorbance

at 500 nm
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Fig. 5. Absorption spectra of amino acid-sugar reaction
mixtures at pH value 7
G-A : Glucose - Alanine
G-V : Glucose — Valine
F-A : Fructose- Alanine
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Table 2. Effect of pH values on intermediate - like products
before browning in amino carbony! reaction mixtures

Fructose (Glucose )

pH Glutamic acid Valine Alanine
3 0.060 (0) 0.045 (0) 0.030 (0)
5 0.060 (0) 0.065 (0.005) 0.120 (0.010)
7 0.070 (o) 0.380 (0.370) 0.450 (0.380)

These concentrations were indicated with absorbances at 295 nm
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Fig. 6. Two pathways of color formation in amino carbonyl
reaction
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Fig. 8 'Paper chromatograms of sugar-amino acid reaction
mixtures and water - soluble pigments fraction from
browned sugarcane-top juice

O ------------- Visiualized by ninhidrin reagent

{;‘- ------------- Visiualized by aniline-phthalic acid reagent

. ------------- Visiualized by ninhidrin and aniline- phthalic
acid reagent

Solvent system phenol : water (4 :1, yv)
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Fig. 9. Absorption spectra of water-soluble pigment
fraction from browned sugarcane -top juice
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Fig. 10. Paper chromatogram of imidazole compounds
of water-soluble pigment fraction from browned
sugarcane-top juice
Solvent system : »-BuOH : EtOH: 1% NH4OH (2:1:1, v/v)
Coloring reagent : diazotigation reagent
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Summary

1. Valine and alanine as amino acids and glucose, fructose and sucrose as sugars were
identified to exist in sugarcane- top juice, respectively.

2. At higher temperatures and pH values, the amino-carbonyl reaction took place in a
greater extent.

3. From the viewpoint of a sugar-amino acid reaction, it was suggested that the
intermediate-like products with the maximum absorbance peak of 295 nm (N-substituted
1-amino-1-deoxy-2-ketose) took a part in browning of sugarcane-top juice.

4. It was supposed that the water-soluble pigment of Rf value 0.32 was identical with
that of Rf value 0.34, formed as the result of an alanine-glucose reaction, and was analogous
to a glycosylamine compound.

5. It was recognized that the imidazol compound supposed to exist in aminocarbonyl
reaction mixtures was also contained as a water-soluble pigment in browned sugarcane-top

juice.




