KOREAN J. FOOD SCI. TECHNOL.

Vol. 7, No.1 (1975)
Maillard ) % Caramelization # #E&{k
REMUA HOX A4S wmiHmESel nlk
{t BR2 k&

FR—-F EE- & ¥D
BEALE RHAE ARTEH
(19754 29 7442

Comparison of the Antioxidant Effects of
Ethyl Alcohol Extracts of a Maillard-
type and a Caramelization-type Browning
Reaction Mixtures

by
Dong-1ll Lee, Tae-Ryeon Heo and Dong-Hoon Kim
Department of Food Technology, College of Agriculture, Korea University
(Received February 7, 1975)

Abstract

The antioxidant effects of the alcohol extracts obtained from a Maillard-type and a carameiization-
type browning reaction mixtures were determined and compared. The Maillard-type reaction mixture
contained 0,2 M glucose and (.2 M glycine while the caramelization-type reaction mixture contained only
0.2 M glucose and both were heated at 100°C. The results obtained are as follows.

1. The color intensity of the Maillard-type reaction mixture appeared to increase in proportion to the
length of reaction time. However, the antioxidant activity of the extracts did not seem to increase in
proportion to the length of reaction time. The antioxidant activity of the extracts from the reaction
‘mixture heated for 16 hours was not much greater than that of the extracts from the reaction mixture
heated for 2 hours.

2. The color intensity of the caramelization-type browning reaction appeared to increase in proportion
to the length of reaction time. The antioxidant activity of the extracts did not seem to increase in pr-
oportion to the length of reaction time.

3. It appeared that the antioxidant effects of the alcohol extracts from the Maillard-type browning
teaction mixture were far greater than those from the caramelization-type browning reaction mixture,
compared on the basis of the same length of reaction time. Substrates, containing the alcohol extracts
of the caramelization reaction mixture taken after 4 and 120 hours, developed peroxide values of 88.9
and 33.0 after a 20 day storage period (control, 135.0) whereas substrates, containing the alcohol
-extracts of the Maillard-type reaction mixture taken after 1 and 16 hours, developed peroxide values of
9.5 and 7,5 after the same storage period.
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Table 1. Results of some chemical analysis of the
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Table 2. Variations of color and absorbance’ of the Maillard-type Lrowning reaction mixture with reaction

time in hours

Sample No.1 ‘ No.2 \ No.3 l No.4 l No.5
Reaction time . }
in hours 1 I z ! i , 8 16
| ; !
very pale , i very light i }
Color yell):)vy g pale yellow | yellow ! light yellow ! dark brown
Absorbance 0. 009 ! 0.022 [ 0.075 i 0.271 i 0.989

1) Absorbance, at 490 nm, of the Maillard-type browning reaction mixture was measured directly with a

Shimadzu QV-50 type photoelectric spectrophotometer
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Fig.1. Variations of absorbance, at 490 nm, of the
Maillard-type browning reaction mixture with
reaction time in hours.



(46>

=, 2 BEEE 0.989 24 SERFS RE®RY &k
BE0.271 9 3vfuct o7t £& BfEE vo F3ich

ol 7L WMBHRAA #oll 1BEL KERS 42
REERRGS] @] gt 2 Aol ReAAE Aol gl
Qeow KEHKS 490 nmolAel WEEE RERRo]
BBl et @i, KESMA A wlede X
At olsk@ A4-& Kirigaya® s} %EA3$INE 9
R@mEs) g2 —Hdd.

LN
Control
70 ¥

601

50}

Peroxides Value

('Y

O 2 4 6 8 10 12 1,15 18 20 22

Time in Days
Fig. 2. Varitions of peroxide values of substrates,
with the same amount of ethyl alcohol ext-
racts obtained at successive stages of the
Maillard-type browning recaction, with time
in days.
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Fig. 3. Relationships between the color intensityl’of’
the Maillard-type browning reaction mixture
and the length of the reaction time, between
the antioxidant zcitivity?’ of the ethyl ale-
chol cxtracts obtained at successive stages
of the browning reaction time and the length
of reaction time, and between the color int-
ensity and the antioxidant activity.

1) The color intensity at 490 nm, of the Maillard-type
browning mixture was measured with a Shimadzu
QV-50 type photoelectric spectrophotometer.

2) The antioxidant effects of the ethyl alcohol extracts
was determined on the 22th days of the storage
period by comparing the peroxide value developm-
ent with that oi the control.
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Table 3. Variations of color and absorbancel’ of the caramelization-type browning reaction mixture with

reaction time in hours

Sample ‘ No.1 ‘

No.2 ! No.3 No.4 | No.5
mme |« |« |« | = | w
Color colorless colorless ;glrl};vfale pale yellow \ light vellow
Absorbance 0. 004 | o.00e | 0.009 0.035 | o.0sz

1) Absorbance at 490nm, of the Caramelization-type browning reaction
Shimadzu QV-50 type photoelectric spectrophotometer.
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Fig. 4. Variations of absorbance, at 499 nm, of the
caramelization-type browning reaction mix-
ture with reaction time in hours.
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Fig. 8. Comparison of variations of peroxide values
of substrates, containing the same amount
of extracts from a Maillard-type browning
reaction mixture of various stages and
substrates, containing the same amount of
extracts from a caramelization-type brown-
ing reaction mixture at various stages.
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