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Abstract

Maillard reaction products (MRPs) were produced from aqueous solution of various sugars with defatted
hydrolyzed soybean protein (DFHSP) with different temperatures and pressures. Physicochemical properties
of MRPs were investigated; also, DPPH and hydroxyl radical scavenging activity and sensory properties were
evaluated. MRPs from ribose and DFHSP had the highest reactivity with larger pH reduce, higher browning
index increase and higher antioxidant activity than other MRPs from other sugars. The antioxidant activities
were increased with increasing temperatures and pressures of reaction. The highest antioxidant activity and
sensory preference were obtained from MRPs with ribose at 140°C with 2.8 kg/cm® for 30 mins.
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SN 54 23

of el wgxol ek AxE MRPo) thehe] B zAl
£ 289 W ¥ 44E MRPE HE712 THE 5
el B Brhwel oste] B5A S4o] pEEOM A
A9 Wy 2Ae 5908 FAY A ool 53 A=
(92 TH54, Toh-47, REO|T-37, ATh-2, w9-a
S-13)9 75 Bk A%E wgsted AFsA v
Aege @A FFHFATA) AL FA 97D F 5

Be s 17 ¢ % n2% 3 2HA U@ 7
% 248 AAsdt AsE A" Fol A%AZ 15
mL tubell ©o} 50°C ovenoll Al Sl BAIA AE-31H 3 T
AN S RE AAS skel R =AE ool A
53519ch.

(

K

SHANz|

AE f)o]E|E SAS(statistical analysis system) 7|
TZIOYE o] &3t FAHEAS st e ANOVA #
24 Duncan’s multiple range testZ 242 #HS3A T

K

|

g
DE $EE 33 w2 4Pstel YAW REAFE ek
ek,



64 A& - B4 -
2ot o &

pHH S}

3F5 9 Fglucose, fructose, ribose) HVPS &2t 5
% T -‘?"‘EH%(DFHSP)% 77t FHo R 23ty
xR 2Rg fHEE g MRPY pH Wik
Table 134 ZEL;J:E]- nE /\]JL_,] pHE Hg & -

l

B 743

ATS Btk Bl 98 pHe| Ml AE ribose® ZFE
ANEE 92 o Hsle ZE w3 27N fFolHow
we pHE q.E}LH o}, 5 2 R/DFHSPS] 714 ] glu-

cose?} fructose$} 2 6839l MRPRE T =& #9] pH
TAE B &gt HP%@% HAT Ko 5062 498 714
T3 glycine?] Maillard ¥F-§- & pH¥ 3= ribose$} xylose
¢} ¥k-gA120 MRPY] pH7t 7HE A A A= o8
A2 &S5V WE SEEdsE e pHE YEY =
AAE Bdnk vk o]H g d42 Ames(3)9] ATollA
Maillard ¥+8 % pH7Z A= formic acid®} acetic acid 59
F71%F B4 Tl o Aojete Aot M T A
31 Q. Benjakul 5(6)2 glucose?] 7% fructose$}t gal-
actosel T} WHg- 3 pH7| =4 YElgtia Busigon 2
AFAAM= HE AT 120°Cel A 2417, 121°C
o A 30& ¥H&A1Zl MRPY] 7-9-¢l= fructose?t &7t =&
Ao ‘4’5}‘;&9—‘4’ oA Apol= HolA eFskrt.
%Eﬂeﬂi% 100°Cell A 4A17F ¥EE-A1Z1 MRP] ¥Eg &
Za7t & ol Blske] Ao oy 7| o 120°C

/\‘ o) O
T?l Ve iasy

Table 1. Changes in pH of various sugar-defatted hydro-
lyzed soybean protein MRPs heated under atmospheric or
high pressure at different temperatures

1 Reaction temp. Pressure

Substrate (°C)/time (hr)  (kg/cm?) pH
G/DFHSP 5.23+0.127%
F/DFHSP 100/ 4 atm. 5.01+0.05™
R/DFHSP 4.80+0.02°
G/DFHSP 4.98+0.02°
F/DFHSP 120/ 2 atm. 5.02+0.01™
R/DFHSP 4.97+0.01
G/DFHSP 5.09+0.01"
F/DFHSP 140/ 1 atm. 4.98+0.01
R/DFHSP 4.92+0.01¢
G/DFHSP 5.04+0.03™
F/DFHSP 121/ 0.5 15 5.19+0.01°
R/DFHSP 461+0.02
G/DFHSP 4.64+0.02"
F/DFHSP 140/ 05 2.8 4.48+0.02"
R/DFHSP 4.18+0.04"

VG/DFHSP: glucose-defatted hydrolyzed soybean protein sol-
ution, F/DFHSP: fructose-defatted hydrolyzed soybean pro—
tein solution, R/DFHSP: ribose-defatted hydrolyzed soybean
protein solution.

YValues represent the mean=®SD of three replications.

YValues with the same letter in the same column are not sig—
nificantly different (p<0.05).
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Fig. 1. Changes in browning intensity of various sugars-
defatted hydrolyzed soybean protein MRPs produced at at—
mospheric or high pressure conditions.

G/DFHSP: glucose-defatted hydrolyzed soybean protein solution,
F/DFHSP: fructose-defatted hydrolyzed soybean protein solution,
R/DFHSP: ribose-defatted hydrolyzed soybean protein solution.
Values represent the mean®=SD of three replications. YValues
with the same letter are not significantly different (p<0.05).
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Table 2. Changes in color of various sugar-defatted hydrolyzed soybean protein MRPs heated under atmospheric or high

pressure at different temperatures

Substrate! Reaction temp. Pressurp Color?
(°C)/time (hr) (kg/cm®) a b
G/DFHSP 1.6440.24%%0 3.7640.25°% 2.81+0.41°
F/DFHSP 100/ 4 atm. 1.84+0.19°% 4.48+0.20°% 3.16+0.33"%
R/DFHSP 0.95+0.57% 2.54+0.64% 1.2240.38%
G/DFHSP 6.86+3.75" 9.27+4.42" 8.64+6.18"
F/DFHSP 120/ 2 atm. 5.44+1.00" 9.75+1.92" 6.38+£1.97"
R/DFHSP 1.4340.06% 5.70£0.35"%" 0.17+0.37°
G/DFHSP 4.32+0.74"™ 7.84+1.58" 7.37+£1.25%
F/DFHSP 140/ 1 atm. 5.64+0.29°" 9.72+0.78" 9.60=+0.50°
R/DFHSP 1.29+0.08% 5.1440.32¢%f 1.17+0.13%
G/DFHSP 2.394+0.16°¢ 5.34+0.12°%" 3.99+0.14>%
F/DFHSP 121/ 05 15 3.18+0.30™¢ 6.69£0.01°" 5.45+0.50"
R/DFHSP 0.16+0.01° 1.1240.01¢ 0.27+0.01°
G/DFHSP 2.06+1.58° 11.37+8.06™ 3.14+2.66™%
F/DFHSP 140/ 0.5 2.8 2.01+0.13%%€ 12.02+0.71° 3.09+£0.18™%
R/DFHSP 0.07+0.01° 0.53+0.04" 0.12+0.01°
1),3),4

"Refer footnote to Table 1.

L degree of lightness, a: degree of redness, b: degree of yellowness.
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Fig. 2. DPPH radical scavenging activity of sugars—defatted
hydrolyzed soybean protein MRPs produced at atmospheric
(A) or high pressure (B) conditions.

G/DFHSP: glucose-defatted hydrolyzed soybean protein solution,
F/DFHSP: fructose-defatted hydrolyzed soybean protein solution,
R/DFHSP: ribose-defatted hydrolyzed soybean protein solution.
Values represent the mean®=SD of three replications. DValues
with the same letter are not significantly different (p<0.05).
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Fig. 3. Hydroxy radical scavenging activity of sugars—
defatted hydrolyzed soybean protein MRPs produced at at-
mospheric (A) or high pressure (B) conditions.

G/DFHSP: glucose-defatted hydrolyzed soybean protein solution,
F/DFHSP: fructose-defatted hydrolyzed soybean protein solution,
R/DFHSP: ribose—-defatted hydrolyzed soybean protein solution.
Values represent the mean®=SD of three replications. UValues
with the same letter are not significantly different (p<0.05).
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Table 3. Sensory evaluation of various sugar—defatted hy-
drolyzed soybean protein MRPs heated under atmospheric or
high pressure at different temperatures

Substrate! Reaction temp. Pressulfe Preference
(°C)/time (hr) (kg/cm®) (score)

G/DFHSP 1.66+0.582%
F/DFHSP 100/ 4 atm. 1.66+0.58"
R/DFHSP 1.66+0.58"
G/DFHSP 1.00£0.01¢
F/DFHSP 120/ 2 atm. 1.334+0.58>
R/DFHSP 1.00+£0.01¢
G/DFHSP 1.66+0.58"
F/DFHSP 140/ 1 atm. 1.334+0.58™
R/DFHSP 2.00+0.01"
G/DFHSP 1.66+0.58"
F/DFHSP 121/ 05 15 1.334+0.58>
R/DFHSP 2.33+0.58°
G/DFHSP 1.66+0.58"
F/DFHSP 140/ 0.5 2.8 1.66+0.58"
R/DFHSP 2.00+0.03"

"JRefer footnote to Table 1.
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