FOOD& MACHINERY

DOI:10.13652/j.issn.1003-5788.2019.04.002

& =R

EHBEIH BE2108 | 2009F 4 A | a5V

AR#EEREREERKEH &

REAFEHRERFRNA

Aqueous preparation of glutamic acid-xylose Maillard intermediate

and its application in walnut cookie
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Abstract . The effects of reaction time, reactant ratio, initial reac-
tion pH and vacuum dehydration on the conversion of glutamic
acid-xylose Maillard reaction intermediate (Glu-Xyl MRI) were
studied and the conversion from Glu to Glu-Xyl MRI could be in-
creased to 75.11% by thermal reaction coupled with vacuum de-
hydration. Subsequently, the application of the MRI in baked
foods was researched. The Glu-Xyl MRI were added into walnut
cookie with different proportions, and the flavor of the walnut
cookie were analyzed by GC/MS and sensory evaluation. It was
found that the addition of Glu-Xyl MRI in walnut cookie could
significantly increase the content of pyrazines and pyrroles in wal-

nut cookie and enrich the baking aroma. And with the increase of
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the MRI addition, the total amount of volatile flavor compounds
in walnut cookie increased. Combined with the results of sensory
evaluation, it was finally determined that the addition of 0.3%
Glu-Xyl MRI had the best enhancement effect on overall flavor
walnut cookie.
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walnut cookie
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Table 2 The major volatile compounds in walnut cookie with the MRI additionof 0.0%,0.1%,0.3% ,0.5% and 0.7%

1 B 95 B R MR 0 B A T AR /(pg g™ D
L& ———— EMIE

Z% R 2 H 0.1% 0.3% 0.5% 0.7%
1-C W 1386 1383 MS,RI  0.9834+0.010 0.446-+0.014 0.41540.007 0.535+0.006 0.655+0.008
1-9 5-3-5 1451 1453  MS,RI  0.132+0.006 0.11440.009 0.114+0.008 0.136--0.006 0.12340.007
7 1844 1863  MS,RI  0.0054+0.000 0.006+0.000 0.008+0.000 0.009+0.000 0.015+0.001
W 1875 1886 MS,RI  0.0044+0.000 0.013-40.002 0.0164+0.001 0.020+0.001 0.019+0.001
Sk EE 916 920 MS,RI 0.4584+0.019  0.48640.007 0.487-+0.009 0.386+£0.050 0.407+0.018
1-C 1097 1085  MS,RI  0.370£0.009 0.22140.006 0.2254+0.007 0.234+0.010 0.27140.013
T/ 1395 1398  MS,RI  0.056£0.004 0.0684-0.003 0.07740.002 0.0902£0.004 0.1554:0.007
HE 1521 1538 MS,RI  0.080+0.004 0.09440.005 0.103+0.008 0.099+0.004 0.09540.004
L -2-F M s 1569 1574  MS,RI ND 0.02340.004 0.02040.002  0.020+0.002 0.019+0.002
W 1648 1662  MS,RI  0.071£0.006 0.07940.003 0.077%+0.003 0.07740.004 0.07840.004
-2, 4-5% TR I 1789 1778  MS,RI  0.016+0.002 0.01640.003 0.0174+0.002 0.0200.002 0.02040.002

2, 3-1% il 1083 1081 MS, RI1 ND 0.066-£0.001 0.06140.003 ND ND

Fe-3- AR 1991 1993 MS.RI ND ND 0.016+0.001 ND ND
2- 15 Jk 1 R 1229 1224  MS,RI  0.04340.003 0.056+0.003 057+0.003 0.07840.005 0.055+0.003
3B 1455 1468  MS,RI  0.08540.002 0.099+0.005 0.092+0.002 0.10140.005 0.090=+0.003
o T 1698 1681 MS,RI  0.079+0.005 0.1484+0.005 0.1524+0.007 0.144-+0.005 0.099+0.051
2- P 3 i 1 1256 1254  MS,RI  0.30840.009 0.358=+0.006 0.386+0.011 0.39840.007 0.429-+0.008
- P g 1314 1314  MS,RI  0.218+0.008 0.2254+0.009 0.250+0.007 0.343+0.007 0.39240.014
R 1320 1320 MS,RI  0.06040.002 0.170+0.003 0.189+0.008 0.21340.008 0.214=+0.009
2-Z, KLt e 1334 1330 MS,RI  0.150£0.007 0.19040.003 0.186+0.008 0.199-+0.008 0.18340.003
- H SR R 1337 1339  MS,RI  0.159£0.005 0.16940.004 0.190+0.008 0.216-£0.007 0.20840.006
2- 2, K-3- F J i 12 1406 1402  MS,RI ND 0.096+0.004 0.09940.004 0.161+0.004 0.165+0.004
2- 2, Hk-6- 1 ik nk 1382 1385  MS,RI  0.050+£0.003 0.06940.004 0.066+0.002 0.057+0.003 0.05540.004
2-Z, Fk-5- W1 HL it 1387 1390 MS,RI  0.059£0.003 0.07740.003 0.091+0.004 0.144-0.005 0.12740.004
T SE-3-Z kB 1442 1438 MS.RI ND 0.00740.000 0.01140.002 0.0184+0.001 0.021+0.001
F-2- 2,0 F i 5 1522 1514  MS,RI ND 0.125+0.005 0.11140.010 0.101+0.010 0.010+0.001
3- 5 it g 1569 1582  MS,RI ND 0.016+0.002 0.01440.001 0.013+0.001 0.012+0.001
2-Z, Fk-4-F1 BL i g 1711 1735 MS, RI ND 0.026+0.003 0.01940.002 0.010+0.001  0.011+0.001
2- 2, T e mik 1949 1931 MS, RI ND 0.00140.000 0.00740.000  0.009+0.000 0.009+0.000

T ND R KA .

1
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x3
Table 3
0.0%,0.1%,0.3%,0.5% and 0.7%

BE2108 | 2019 4 B | &RSVH

i 0.0%,0.1%,0.3%,0.5% ,0.7 % MRI ¥k & i 9 = =32 % 14 Rk 49 B D &

Summary of major volatile flavor compounds in walnut cookie with the MRI addition of

2=H 0.1% 0.3% 0.5% 0.7%
2
R G/ (ugeg ) MR FE/(ugeg ) FE HE/(ugeg ) MR FE/(uegeg ) MK FE/(ugeg D
[iEeS 4 1.12340.004 4 0.013£0.002 4 0.016+0.001 4 0.02040.001 4 0.019-+0.001
[ 6 0.01640.002 7 0.016+0.003 7 0.01740.002 7 0.02040.002 7 0.020£0.002
i 24 0 0 1 0.066+0.001 2 0.077+0.004 0 0 0 0
T RS 4 0.20640.001 4 0.303+0.012 4 0.301+0.002 4 0.32440.005 4 0.244-+0.050
I R 2K 7 1.00540.006 10 1.486-+£0.024 10 1.57740.023 10 1.85040.002 10 1.803+0.035
It 1 2k 0 0 4 0.043+0.001 4 0.039+0.003 4 0.03240.002 4 0.032£0.002
it 21 3.38440.002 30 3.462:0.023 31 3.5534£0.017 20 3.83£0.013 29 3.93940.025
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Table 4 Comprehensive scores of sensory evaluation for different MRI addition in walnut cookie

MRI %4/ % IS 0,5 RS gk AU Ay
0.0 15422 15442 11420 10430 11440 61+11"
0.1 16422 15432 13430 15430 1440 724-8b
0.3 16410 16420 1642¢ 16420 1620 80+ 5¢
0.5 15422 14430 16+1¢ 14430 1440 744-8b
0.7 14420 11440 1741¢ 1543P 15420 73470
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FTAT ZR— AR K AR 58 B 78 B R ) 4 MRI J g
LA B B G W0 46 B pH B 328 IR K J5 16 42 v 7K AR
i MRI #5403 5 5 A SN 1.85 %048 w1 8] 75.11% . B
F% MRI 76 55 Br gl 20 i b 9 36 2 200C8R 6 R TR & /9 MRI
BBV BEAR 8 GC/MS R B 3T /9 J5 ¥ 73t MRI
Xt B AR R AR BB R . GC/MS 45 R F B MRI G 2
S04 O XU g J5 G i 26 A0 L L ELXUBR W) 5 K B
AINEEIE O 3 R . A R T E &5 R 20 B . MRT IR
0 0.3 0 B 0 Bk IR € B FXUR A B AT Tk, BB BES



&M | Vol.35, No.4

45 T O LAY 24 R o ORI % MRT e U AE HE R £ i v
R R —E 2% .

£ & Uk

[1] LUND M N, RAY C A. Control of Maillard reactions in
foods: strategies and chemical mechanisms[ ] ]. Journal of
Agricultural and Food Chemistry, 2017, 65(23): 4 537.

[2] OGUTU B, KIM Y J, KIM D W, et al. Optimization of
Maillard reaction between glucosamine and other precursors
by measuring browning with a spectrophotometer[]]. Pre-
ventive Nutrition and Food Science, 2017, 22(3). 211-215.

[3] T4, &, Tk 2%, 5. B RS IWURE2E ] 4 R B IE e B H
RIgaH s HrLI ] B S KB T L. 2007, 33(2): 108-113.

[4] DAVIDEK T, CLETY N, DEVAUD, S, et al
Simultaneous quantitative analysis of Maillard reaction pre-
cursors and products by high-performance anion exchange
chromatography[J]. Journal of Agricultural and Food Chem-
istry, 2003, 51(25): 7 259-7 265.

[5] HAU J, DEVAUD S, BLANK 1. Detection of Amadori com-
pounds by capillary electrophoresis coupled to tandem mass spec-
trometry[ J]. Electrophoresis, 2004, 25(13);: 2 077-2 083.

[6] YU Jia-hao, ZHANG Shu-qin, ZHANG Lian-fu. Evaluation
of the extent of initial Maillard reaction during cooking some
vegetables by direct measurement of the Amadori
compounds[J]. Journal of the Science of Food and Agricul-
ture, 2018, 98.: 190-197.

[7] CHANDA D, HAROHALLY N V. Revisiting Amadori and
Heyns synthesis: critical percentage of acyclic form play the
trick in addition to catalyst[J]. Tetrahedron Letters, 2018,
59. 2 983-2 988.

[8] BEKSAN E, SCHIEBERLE P, Robert F, et al. Synthesis
and sensory characterization of novel umami-tasting
glutamate glycoconjugates[J]. Journal of Agricultural and
Food Chemistry, 2003, 51(18): 5 428-5 436.

[9] ZHOU Yong-yan, LI Ya, YU Ai-nong. The effects of reactants
ratios, reaction temperatures and times on Maillard reaction
products of the L-ascorbic acid/I-glutamic acid system[]]. Food
Science and Technology , 2016, 36(2); 268-274.

[10] JOSEPHINE C, SONIA M, ARNE G. Analysis of umami
taste compounds in a fermented corn sauce by means of sen-
sory-guided fractionation[ J]. Journal of Agricultural and
Food Chemistry, 2018, 66(8): 1 863-1 871.

[11] MOON J, CHOI I, CHOI H, et al. Flavor pattern and sen-
sory properties of meat flavor based on Maillard reaction
products with supercritical fluid extracted lard fractions.
Korean Journal for Food Science of Animal Resources,
2012, 32(5): 644-651.

[12] vEmEHk. BEER A LA H AR RIS R B 7L, ™ fom L,
2015, 11(22) . 40-41.

% B AR AEENETREGHKkENEREERERPHER

[13] PASQUALONE A, BIANCO A M, PARADISO V M, et

al. Physico-chemical, sensory and volatile profiles of
biscuits enriched with grape marc extract [ J ]. Food
Research International, 2014, 65(7): 385-393.

[14] GE S, LEE T. Kinetic significance of the schiff base rever-
sion in the early-stage Maillard reaction of a phenylalanine-
glucose aqueous model system[]]. Journal of Agricultural
and Food Chemistry, 1997, 45(5): 1 619-1 623.

[15] R/, 3 X Sl sz LR B S (0], & k2. 2005, 26
(7): 63-66.

[16] CUI He-ping, HAYAT K, JIA Cheng-sheng, et al. Syner-
gistic effect of a thermal reaction and vacuum dehydration
on improving xylose-phenylalanine conversion to N-(1-
deoxy-d-xylulos-1-yl )-phenylalanine during an aqueous
Maillard reaction [ J ]. Journal of Agricultural and Food
Chemistry, 2018, 66(38): 10 077-10 085.

(7] PhE . Ak S AR M dbat. o E A k. 2000
167-173.

[18] MAEDA T, KIKUMA S, ARAKI T, et al. The effects of
mixing stage and fermentation time on the quantity of flavor
compounds and sensory intensity of flavor in white bread[ ] ].
Food Science and Technology Research, 2009, 15 (2):
117-126.

[19] MATSAKIDOU A, BLEKAS G, PARASKEVOPOULOU
A. Aroma and physical characteristics of cakes prepared by
replacing margarine with extra virgin olive oil[J]. LWT-
Food Science and Technology, 2010, 43(6): 949-957.

[20] tz . PR, WEIE, S, 40 FFE OB B noxt & 0F T &
S]], &R, 2017, 38(20): 110-118.

(EBF 6 70

[21] XU Rui, YUE Lu, KANG Shi-mo, et al. Assessment of
the concentration of advanced glycation end products in tra-
ditional Chinese foods[ J]. Journal of Food Processing and
Preservation, 2016, 41(2). 1-9.

[22] CHEN Geng-jun, SCOTT S J. Determination of advanced
glycation endproducts in cooked meat products[]]. Food
Chemistry, 2015, 168. 190-195.

(23] EBL. fMTuf, Jz, XE, 5. LA 52 By o0 A 1 aE iT
FLI]. T RA R, 2011, 38(6); 156-157.

[24] ZHJH, £, XN EFR, 5. A EEZELS Y05 R %
PR MO SELT]. AL, 2018, 43(7) . 221-224.

[25] BhJrm, GJEPr. EWebk. 5. 87 iR V8 75 i B 4R 0 i 8
B B HAUEACERTTEL . P IRBR . 2018, 43(4): 69-74.

[26] KIM HY, LEE K H, LEE D G, et al. The protective ac-
tivity of linear furanocoumarins {rom angelica dahurica a-
gainst glucose-mediated protein damage[]]. Journal of the
Korean Society for Applied Biological Chemistry, 2012, 55
(3): 355-358.

13



