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Formation of Meatlike Flavors by Maillard Reaction
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Abstract

Meatlike flavors were manufactured using hydrolyzed vegetable protein (HVP) with scveral reactive
precursors at different reaction conditions. Both pH and temperature affected significantly on brown
colority of reaction product, whose velocity became fast with increasing pH and temperature. Drastic
decrease in residual reducing sugars and free amino acids appeared until 1 hour, being little affected
by reaction temperature. Glutamic acid and cysteine were decreased with reaction time, whereas gly-
cine and methionine remained constant. Forty nine aroma compounds formed through Maillard reaction
were isolated and identified with GC/MSD, including 3-methyl butanal, 2-methyl tetrahydrothiophen-
3-one, 3,4-dimethylthiophene and 24-dimethyl thiazole previously known as natural meat flavors. The
sensory evaluation showed that one-hour reaction product was the highest in savory taste and the
lowest in nasty taste on the level of 5% significant difference among all reaction products tested
in this experiment. From the results above, it could be speculated that the initial stage of Maillard
reaction in this experimental system occured until one hour, thereafter, savory taste decreased accom-
panied by increasing nasty taste with elapsed reaction time.
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Fig. 1. Effect of pH on the brown colority with reaction
time
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Fig. 2. Effect of temperature on the brown colority with
reaction time
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Fig. 3. Decrease of residual reducing sugars and free
amino acids with reaction time
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amino acid (120C)
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Fig. 4. Change of free amino acids added with reaction
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Fig. 5. Gas chromatogram of meatlike flavor

rocarbon¥-7} 107, aromatic hydrocarbon 6% alcohol
77} 2%, aldehyde %7} 2%, ketonest 7} 2%, carboxylic
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0|5 % 3-methyl butanal, 2-methyltetrahydrothio-
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zole £& natural meat flavori % oted#l aroma A
BXo)n, benzaldehyde % chromatogram+}e] 5%l

Lbelthe long chain hydrocarbon% meat flavor2l
JA AR otelA ok g, BodbgAola] A
%% 2Z%¢] furan(methylthiofuran, 2,5-furandione), 4
#%.9]  thiophene(5-methyl-2(5H)-thiophenone, 2-me-
thyl-3-tert-butoxy  thiophene, 2-formyl-5-methyithio
thiophene, 5-methyl-3H-12-dithiole-3-thioene), 472
thiazole(2-methoxy thiazole, 2-ethyl thiazole, 2-methyl-
4-propyl thiazole, 4-methyl-5-thiazoleethano) &% &
4} natural meat flavor:= ofv} =2k, meat flavor® 2%
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Table 1. Volatile constituents of meatlike flavor

Table 2. Sensory evaluation scores of meatlike flavor

Peak No. Compound
1 3-Methyl butanal
2 4-Methyl pentanone
3 2,5-Furandione
4 Methylthiofuran
5 3-Methylthiopropanal
6 Benzaldehyde
7 2-Methyltetrahydro thiophen-3-One
8 3,4-dimethylthiophene
9 2-Methoxy thiazole
10 5-Methyl-2(5H)-thiophenone
11 2-Methyl-3-tert-butoxy thiophene
12 2-Phenoxy ethanol
13 Decane
14 Benzene acetaldehyde
15 1-Nitroso piperidine
16 2-Ethyl thiazole
17 1-(1H-pyrrol-2-yl)-ethanone
18 Thenyl alcohol
19 3-Hydroxy-2-methyl-4H-pyran-4-one
20 2-Formyl-5-methylthio-thiophene
21 2-Octyldodecane
22 2-Hydroxy-2-methyl-propanoic acid
23 2-Methyl-4-propyl thiazole
24 5-Methyl-3H-1,2-dithiol-3-thioene
25 Cyclic 1,2-ethenediyl mercapt-b-glucoe
26 6-Quinazolinol
27 4-Methyl-5-thiazole-ethanol
28 2,6-Dimethoxyphenol
29 2-Hydroxy-3-methyl-quinozaline
30 24-Dimethyl thiazole
31 1-(2-Thienyl) ethanone
32 2,6-Bis(1,1-dimethylethyl)-4-methyl phenol
33 3-Ethyl-3-methyl-2,5-pyrrolidinedione
34 Tetradecanoic acid
35 2,2-Dimethyl butane
36 Bis(2-methyl)-1,2-benzene-carboxylic acid
37 Decanoic acid
38 Tridecanoic acid
39 3,3-Dimethyl heptane
40 Hexacosane
41 11-Tricosene
42 Heptadecanol
43 Octadecanoic acid
44 2,3-Dihydroxypropyl ester decanoic acid
45 Eicosane
46 Nonacosane
47 Tetratri acontane
48 Diisooctyl-1,2-benzene-carboxylic acid
49 Octacosane

L & Ao YzhEck o) 4o aroma AHLE
HVPellM= A&7 ¢be 7o, 2 Age] 24

aroma “3%-5°] Maillard ¥F-&ol) s YAisdo] ure
Holl meatlike flavorg HoJs) F+= 7oz g =g}

Reaction time (hrs)
1 2 3 4 7

Savory aroma 410 400 370 380 350
Sulfuric aroma 380 320 3.00 290 320
Brothy taste* 480 3.70® 350 3.10° 290
Nasty taste* 280F 390 400 430" 480

Description

*: means same superscripts in the row are not significan-
tly different at p<0.05
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