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Effect of Preventing the Maillard Reaction between Casein and
Glucose with Corn Starch and Sucrose
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Department of Food Engineering, Kyungnam University, Masan

Abstract

To estimate the effect of preventing the Maillard reaction between casein and glucose coated
by freeze drying with corn starch slurry or mixture slurry of corn starch and sucrose, the
reactants were treated into five groups of nonbrowning material(control), uncoated browning
material, browning material coated casein alone with starch slurry, browning material coated
both of reactants with starch slurry and browning material coated both of reactants with mixtrue
slurry. All samples had a moisture content of about 15%. Browning reaction was carried out by
storage for 30 days at 37C, 67% RH. In vitro available lysine contents were decreased by the
browning regardless of coating the reactants and were higher about 20.5% in the browning
materials coated with mixture slurry than in the uncoated browning materials. Fructosyl-lysine
contents were increased about tenfold by the browning regardless of coating and were decreased
about 15.8% in the browning materials coated with mixture slurry as compare with the uncoated
browning materials. The materials showing the greatest resistance to the browning reaction in the
coated materials were those in which both of reactants were coated with the mixture slurry of
corn starch and sucrose.
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Table 1. The absorbance of enzymatic hydrolysis solution of browned materials ot 4207mé
JTreatments 1 2 E] M s
ltems T0 T T2 T3 T4
arec 0.175° 0.2857 0.235C 0.231€ 0.231¢
Storage temperature 42°C 0.175A 0.250B ().348B 0.351B 0.34QB
50°C 075" 0.505° 0.5108 0.5008 0.5038

t. Casein (3): glucose (1)-—-.control to 15% moisture —storage for 30 days at -20°C

Casein (3): glucose (-

Casein (3}+Corn starch (15%)i9———-
water
40°C

4, Casein (3)+Corn starch (15%) —Wfreeze drying

Glucose {1)+Corn starch (15%)%%(%—‘freeze drying
5. Casein (3)+Corn starch (12%)+Sucrose (3%)- watg,

Glucose (1)+Corn starch (12%)+Sucrose (3%)~W§f§—o
6.

freeze drying —-glucose (1) _TIX

control to 15% moisture -—-« storage for 30 days at 67% RH

control to 15% moisture—Storage as 2

}—m~——- control to 15% moisture —— storage as 2

freeze drying

freeze drying-

}rmiL,Control to 15% moisture — storage as 2

Values on the same horizontal line with different large superscripts are significantly different at P < 0.01
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Table 2. The crude protein content and change of experimental materials after and before storage at 37°

C, 67% RH for 30 daysiDM basis)'*

Treatments T
Iitems

T2 T3 T4
N a4
C P % of raw materials 62.8(63.8) 58.3(57.0) 56.4(54.2) 56.0(54.0)
(before storage) +0.08 +0.21 10.45 +0.33
b .
C P % of browned mate- 63.8 60.4 57.1 56.0
rials (after storage) +0.14 10.27 +0.29 10.16
Change of CP % 1.0:0.22 2.1:0.06 0.710.33 o]
1. Mean & SD.
2. ( ) Calculated values.
3. Values on the same perpendicular line with different targe superscripts are significantly different at P< 0.01.

(t-test)

4. Values on the same perpendicular line with different small supecripts are significantly different at P <0.05.

(t-test)
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Table 3. Individual amino acid content of nonbrowned materialsiNBM) and browned materials(BM) hydrolyzed

by 6N-HCI and of browned materials hydrolyzed by the enzymatic hydrolysis(EH)

{9,/ 16N
\Treatments TO0 T T2 T3 T4
Amino acid NBM  EH BM  EH BM  EH BM  EH BM  EH

Thr 3.47 2.84 3.98 2.96 4.15 2,94 388 302 398 2.96
Val 4.73 3.84 5.24 4.24 5.06 4.12 5.25 4.25 5.40 4.20
Met 2.67 2.45 2.84 2.80 2.83 2.38 2.68 2.56 2.60 2.46
lle 4.4t  3.63 4.91 434 4.98 3.76 4.82 3.90 4.95 3.88
Leu 6.60 4.92 7.47 5.55 777 h.24 7.58 5.42 761 5.39
Phe 4.35 3.41 5.04 3.73 5.09 358 491 3.47 4,96 3.57
His 3.12 3.14 3.87 3.88 4.23 4.45 4.05 4,10 3.98 4,00
Lys 5.60 4.32 5.92 2.59 6.27 2.64 5.80 2.64 6.01 3,12
Arg 2.28 2.30 1.93 1.78 1.86 1.74 1.50 1.53 1.55 2.30
TEAA 37.29 30.85 42.85 31,87 42,24 30.85 40.48 30.89 41.01 31.88
ASP 5.51 1.57 6.10 1,55 6.31 1.53 6.12 1,53 6.05 1.47
Ser 4.24  4.27 4.77 479 5.03 5.31 4,74 479 4,82 520
Glu 14.87 3.65 16.83 3.64 17.23 3.67 16.77 3.62 16.68 3.67
Pro 9.25 1.34 10.82 147 10.79  1.52 10.07 .42 10,71 1.42
Gly 1.64 1,25 1.88 1.18 1.88 1.33 .77 119 1.78  1.16
Ala 2.77  2.55 3.13 2.7 3.18 2.63 291 2,65 2.91 2.58
Cys 0.32 0.22 0.42 0.24 0.12 0.13 0.20 0.23 110 021
Tyr 2.58 3.59 4.25 4.25 4.44 4.33 3.81 4.08 4,07 4.26
TNEAA 42,18 18.44 48,20 19.83 48.98 20.45 46.39 19.51 48.12 19,97
TAA 719.47 49.29 91.05 51.70 91.22 51.30 86.87 50.40 89.13 51.85

NBM; storage at -20°C
BM; storage at 37°C for 30 days
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Table 4. In vitro digestibility of amino acid estimated by
the enzymatic hydrolysis procadurel(%)

\Treatments
Amino acid To T Tz T3 T4

Thr 81.8 14.4 70.8 7.8 75.0
Val 81.2 80.9 81.4 81.0 7.8
Met 91.8 98.6 84.1 95.5 94.6
lie 82.3 88.4 75.5 80.1 78.4
Leu 74.5 74.3 67.4 1.5 70.8
Phe 8.4 74.0 70.3 70.7 72.0
His 100 100 100 100 100
Lys 7.1 43.8 42.1 45.5 51.8
Arg 100 92.2 93.5 100 100
TEAA 82.7 74.4 73.0 76.3 71.7
Asp 28.5 25.4 24.2 25.0 24.3
Ser 100 100 100 100 100
Glu 245 21.6 21.3 21.6 22.0
Pro 14.5 13.6 14.1 14 13.3
Gly 76.2 62.8 70.7 67.2 65.2
Ala 92.1 86.6 82.7 91.1 88.7
Cys 68.8 57.1 100 100 19.1
Tyr 100 100 97.5 100 100
TNEAA 43.7 41.1 41.8 421 41.5

TAA 62.0 56.8 56.2 58.0 58.2

*: Nonbrowned materials
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