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Abstract: With L-cysteine as an indicator, the Maillard reaction
intermediates (MRIs) derived from gluten peptides and xylose
was prepared via Maillard reaction performed under two-stage in-
crease of temperature. The optimal formation temperature and
time of the MRIs were 80 C and 60 min, respectively. By simu-
lating the heating process of baked potato chips and adding the
MRIs to baked potato chips, it was found that the MRIs could
quickly produce more flavor compounds such as aldehydes,
pyrazines and furans, and enhanced the baking aroma of potato
chips. Moreover, the MRIs could also improve the color of baked

potato chips. The principal component analysis (PCA) clearly re-
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vealed the difference between volatile composition in baked potato
chips added with the MRIs and with Maillard reaction products
(MRPs). In addition, the kinds and relative content of volatile
compounds in baked potato chips were improved with addition of
the MRIs. The MRIs of gluten peptides and xylose could enrich
the chemical profile and provide potential flavoring properties to
baked potato chips.

Keywords: gluten peptides; Maillard reaction performed under
two-stage increase of temperature; Maillard reaction intermedi-

ates; processing flavor formation
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Figure 1 Effect of first stage reaction temperature on
browning (A, ) of MRPs performed under

two stepwise increase of temperature
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Figure 2 Heating curve of gluten peptide MRIs and

potato chips duringbaking
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Figure 4 Effect of different additions of MRIs and
MRPs on the color of potato chips
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Table 1  The volatile compounds in baked potato chips ng/g

255 2K LRI KI D 25 0.5% MRIs 1% MRIs 0.5% MRPs 1% MRPs

3-HIETE 915 900N DEIPC  4511141.726 122.195+1.510 246.680=3.153 60.818=41.501  54.679=42,502

oL 1077 1078NSTD DE2PC 24.689+1.351  45.977+1.056 81.74441.774 13.945+1.210 13.665+1.240

i 1278 1 291NSTD DE3FC ND ND ND 3.444-+0.237 ND

2- PEIFs s 1278 1291NSTD DE4PC 7.81440.725  6.46120.615  5.988+1.056 ND ND

T-ig 1384  1396NSTP DESPC 30.98541.144  27.846=-1.113 34.47141.449 23.138+1.014  16.03920.910
BEK - ImmE 1401 1 420N DE6P¢ 4.605+0.808  5.20440.769  7.71040.723 ND ND

3- P S P 1430  1451NSTD DE7PC 33.730221.610  48.842:3.114  74.5034:2.122 54.623+2.330  35.43621.330

g 1513 1515NS™ DESPC 20,23942,058  26.398£0.945 41.390+2.280 21.69341.671 19.323+1.244

2T IS 1507  1542N  DE9P  6.05740.613  5.710£1.003  6.35974-0.454 3.85740.213  2.47640.297

K 1621 1646  DEIOPC  33.354=1.151 61.280=£1.505 106.066+2.126 49.10942.004  42.582+2.414

P RERE 2115  2037N  DEII’  8.713%0.562  2.121220.546  4.03740.981 2.00540.342  1.52420.187
BiZE  1-2$45-3-HR 1271 ONEPC  2.45040.287 ND ND ND ND

1% 1237 1255%  HOLI®  2.982+40.277 ND ND ND ND

1-E 0531 1430  1456NSTDHOL2PC  2,70540.412  2.196+0.519  3.0954-0.541 1.8700.193  1.598=40.224
s -2 -1 1469  1484N  HOL3PC  12.145+0.856 ND ND ND ND

LR 1528  1552Y  HOLA™  4.959+0.307  5.699+0.513 ND 6.548-+0.373 ND

J H 2051 188N  HOL5C ND ND ND 3.7390.447  4.904740.722

2- FH S i 1247 1263N  PYI¥ ND ND 6.621-0.806  2.996+0.334 ND

2,5 F ki s 1300 1316  PY2PC  3.55540.372  6.18840.716 22.942+1.398 8.344+0.272 ND

2,6- Z F ki 2 1306 1319  Pysre ND 4.58440.457  5.487+0.395 2.78140.229 ND

2- 2, i g 1308 13238  PY4FC ND ND 2.21040.332  0.9560.180 ND
ek 2-Z-6-HISENEE 1367 13928 PY5PC ND ND 4.22140.285  1.624+0.208 ND

2-Z -3 HISENEE 1378 14028 PY6PC ND ND 4.79440.986 ND ND

2-2 H-3,5- I 5 .

1418 1438  PY7™ ND 3.23540.425  7.07740.694 ND ND

i

2-1F 5 L 1wk g 1205 1 235N ocC1re 4.637+0.376  9.950+1.000 20.280+1.389 4.36340.261  5.44440.348
TR 2 1447  1468N  OC2F¢  5.41340.232  9.363+0.826 19.464+1.733 10.15741.099  12.060+1.246

i 1646  1666N  OC3PC  2,603+0.320  1.87620.617  2.044740.559 1.270£0.279  1.27440.185
il ZHWE =AY 1341 1 356N SC1PC 9.836+0.344  8.47240.621  8.61040.834 4.2784+0.307  3.850+0.987
G e 2124 2 002N SC2 ND 1.496240.485 ND ND ND

s 1068 1 100Y NEl  34.546+2.016 35.383+1.281 38.301+2.597 35.3171.033 39.51743.643

iR i 1168 1189  NE2PC  3,19740.178 ND ND ND ND

W 1223  1254Y  NE3PC  4.6904+0.222  5.608+0.857  5.445+0.781 4.294+0.425 ND
i + =k 1244 1 300N NE4 0.79540.154 ND ND ND ND

X R 1111 1139N NE5 2.6680.347  3.59840.777  1.198-+0.288 1.81540.382 ND

R 1706 1 706N NE6 6.1430.231  6.39940.451  6.476--0.509 5.23040.194  4.268+0.700

T 2032 18638  SPYPC  3.38540.194  5.79040.664  3.287-0.325 2.82540.214 ND

2- ZEIE LI 2147 19528 ETH 5.45340.295  4.05040.721  6.715+0.492 ND 2.359+0.442

—ln

T ND FoRFE R AT 5 LRT R B Co ~ Cos IEF B2 AR Ui AR LRI = 100(n +Z‘ZR7> T B 09 £ B 45 8 KT D il

+1 L

i NIST 3 e £ 15 19 {4 88 45 , M hk K http://webbook.nist.gov/chemistry/name-ser/ ; # 55 L T 5 R0 ¥ T 47 % 2 - (N4 15
YR B 5 NIST 98 Fil Wiley 6.0 347X L s (STD) f4 B7 45 4 03 9 JoT 1% 55 A ol B3 3% 1L 48 PC R IZ WA T 2.3.3 h iy
PCA 737 HOL: i , DE: [ , ONE . i , PY : 0t %8 , SC: F i fb &9, OC: kg 25 b & 4 - NE2 by A5 . NE3 3R 205 . SPY - S B .
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Table 2 The summary of volatile compounds in baked potato chips
- %5 0.5% MRI 1.0% MRI 0.5% MRPs 1.0% MRPs
2 &i/(nge g A Fi/(ngeg ) M Fi/(ngeg ) I Fh/(ngeg ) ME Fh/(ngeg D
2 10 215.29842.717 10  352.033%£11.890 10 608.9494-15.553 9  232.63329.001 8  185.72374-10.064
il 2 1 2.45040.287 ND ND ND ND ND ND ND ND
[iES 4 22.7924-1.746 2 7.89540.992 1 3.09520.541 3 12.15640.998 2 6.50240.945
i 15 25 1 3.55520.372 3 14.00720.780 7 53.351:4.672 5 16.70240.752  ND ND
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