KOREAN J. NUTRITION & FOOD
Vol. 11 No. 1 (1982)

Amino-Carbonyl RFEO| n|xl= B2

-z
SHE - ¢ 5 - BERY - BRE
BRRRRBENE BERAEE, *Zd KB ARkE
(198241 14 159 #%))

Effect of Temperature on Amino-Carbonyl Reaction

Yong Nyun Kim, Chang Mok Kim, Kang Wan Han* Sung Ki Oh
Kyung Hee University, Seoul 131, *Jeonbuk National University, Jeonju 580, Korea
(Recieved January 15, 1982)

Abstract

The thermal degradation of 0.05M glucose-arginine model system was occurred during heat
treatment for 0~7 hours at 60~120°C, and the melanoidin formation was investigated as a
function of temperature. The decomposition reaction of glucose and arginine, as well as the
reaction of melanoidin formation, followed first-order kinetics, except the reaction at 120°C,
and the rate constants (hr-!x10?) of those reactions were ranged from 14.20 to $37. 10.
Temperature dependence of the rate constants was characterized by the Arrhenius equation,
except the reaction at 120°C. The ranges of activation energy and Qi values were 12,122~

18.142kcal/mole and 1.65~2. 12, respectively.
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Fig. 1. Flow chart of PTH-amino acid synthesis.
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Fig. 2. Ultraviolet absorption spectrum of PTH-
arginine in acetonitrile.
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Fig. 3. HPLC chromatograms of glucose; (A) stan-
dard glucose and (B) 1-fructose & 2-glucose
of glucose-arginine model system at 100°C
for 3 hours.
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Fig. 4. HPLC chromatograms of PTH-arginine;
(A) standard PTH-arginine and (B) PTH-
arginine of glucose-arginine model system
after 100°C-3 hours.
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Table 1. Comparisions of optical density of 0. 05M
glucose-arginine model system at various
temperatures and reaction times.

Temperature & hours Optical density (0.D.)

(*C-hours) 278nm 285nm 400nm 490nm 285/490
Control 0.095 0.080 0.040 0.050 1.60
60—1 0.091 0.072 0.030 0.049 1.46
60—3 0.122 0.103 0.043 0.053 1.94
60—5 0.199 0.168 0.048 0.054 3.11
60—7 0.263 0.231 0.055 0.055 4.20
80—1 0.088 0.071 0.038 0.048 1.47
80—3 0.376 0.352 0.069 0.058 6.06
80—5 1.428 1.407 0.125 0.071 19.81
807 L.o44 1.241 0.245 0.102 12.16
100—1 1.504 1.576 0.282 0.108 14.50
100—3 8.304 8.874 2.475 0.608 14.59
1005 6.021 7.209 3.618 0.837 8.61
100~7 7.329 7.704 3.741 0.880 8.75
120—1 2.637 2.754 0.467 0.148 17.39
120—3 8.202 8.628 2.430 0.628 13.73
120—5 5.814 6.057 2.040 0.865 7.00
120—7 4.902 5.71 3.790 1.090 5.24
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Table 2. Effect of temperatures on rate constant
and half life of browning reaction 'in
glucose-arginine model system.

Materials

T, Rate constant Half life correlation
product 1STMPETatures o p,1y5103 ¢, ,(hr) coefficient
Glucose 60°C 48.51 14.2 0.974
80°C 88.90 7.8 0.990
100°C 544. 00 1.3 1.000
(172.00) 4.0) (0.995)
120°C 673. 00 1.0 1.000
(151.00) 4.6)  (0.975)
Arginine 60°C 14.20 48.8 0.950
80°C 39.53 17.5 0.980
100°C 178.30 3.9 0.990
120°C 193.00 3.6 0. 959
Brown color 60°C 16.26 0.933
(Melanoidin)  80°C 98. 30 0.963
100°C 837.10 0.996
(92.43) 0. 921)
120°C 826. 20 0. 994
(159.70) (0. 999)
* Scores in parentheses indicate two-phase first order
reaction.
order reaction)€ BeIF i glom FIF gL o] L

b e,
4. FEME(eAiLX] 2 Quato] Bk
glucose-arginiﬂe model system & KIEHEEFEH
BE KRFEEST 5t A5 4#sl= glucose 8
aE#d £KS = melanoidin B3RS
R 24 semi-log papered] plot 3t fERE= Fig. 63
2,

arginine &

Table 3. Effect of temperature on rate constant, activation energy,

in glucose-arginine model system.
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Fig. 6. Arrhenius plots of the rate constant vs.
temperature on browning reaction of glu-
cose-arginine model system.
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and Qo value of browning reaction

Correlation

Temperatures Arrhenius coefficients Q., Value
Materials (7127)*80" c) coefficient
60°C 80°C 100°C 120°C Ea(kcal/mole)  ko* r

Glucose 48.51 88. 90 554. 00 673.00 12.512 15.978 1.68 0. 959

(172.00)**  (151.00) (5.326) (5.214) (1.25) (0.927)
Arginine 14. 20 39.53 178.30 193. 00 12.122 14.328 1.65 0. 966
Brown color 16.26 98. 30 837.10 826.20 18.142 23.804 2.12 0.958
(melanoidin) (92.43) (159.70) (3-909) (9.862) (1.45) 0. 894)

* : frequency factor

** ! scores in parentheses indicate two-phase first order reaction
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