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Optimized preparation of Maillard reaction products from Lysine

and Xylose and its antibacterial properties
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HE A K (Xylose) Fo # R 8% (Lys) A RA A £ 3518 R
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GBiL FRAP 18 £ 42) 2 3F i 45 4% , 25 & w0 2 @ ok 46 4L 5F
FFE|RAE— B R BRAK R £ &R B = 4 (XL-MRPs) # &
B & FE P A AR BAARL. &R AN, XL
MRPs 8 5 424 & & ¢ 4 : 55 8 & 120 min, pH 9.0, &
B 109 TR MAFE R 2.1 L0 &HT
XL-MRPs # 3 AL & 3% ,FRAP 14 % 1.334+0.16, XL-
MRPs st &R EHARA XA R PR EFRATEY
AA I E % A, B XL-MRPs & i& #9 % A ¥ @ R &
J10°°,

KR A AR ; £ R A R A I A
Abstract; In this study, Xylose and Lysine were used as raw ma-
terials. The browning level of Maillard reaction and the
antioxidant activity of reaction products (MRPs) were taken as e-
valuation indexes, combined with response surface method to op-
timize and obtain optimal preparation conditions for Maillard re-
action products (XL-MRPs) of the xylose-lysine system. In addi-
tion, the antibacterial properties of XL-MRPs have also been
studied. The results showed that the optimal preparation
conditions were: reaction time 120 min, pH 9.0, reaction tem-

perature 109 °C, Xylose to Lys molar ratio of 2.1 : 1.0, XL-
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MRPs had the strongest oxidation resistance, and FRAP value
was 1.3340.16. XL-MRPs have antibacterial effects on Staphylo-
coccus aureus, Escherichia coli and Bacillus subtilis, and the min-
imum inhibitory concentration of XL.-MRPs solution was 10 6.

Keywords: Xylose; Lysine; Maillard reaction; antioxidant; bac-

teriostatic
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(1) S B ] % XT-MRPs $1 A0 I 1 K w8 A8 72 B
HIE5 H% Xylose Fl Lys 3 n g * namme — 1 ¢ 1 BREL M
AZEWK I E A A 100 mL, J84 pH & 7.0,120 C F 4
MR 0,30,60,90,120, 150 min, & M =4 F 4 °C vk
Hh g T 25 5 SN T %) 45 78 A2 B A XI-MRPs $T & AL i
P 1 T

(2) [ IR BE X XL-MRPs 1 50 A6 I 1 K #8748 72 B
M 4 Xylose Fl Lys # g * mgmme — 1 £ 1 FREL N
AZEAKIFE AR ZE 100 mL.J83 pH £ 7.0, 4> 51 F 80.
90,100,110,120,130 °C F & I 120 min, % %% )2 o i & X
e A8 F B AL XL-MRPs $1 8 AL G P9 20 .

(3) I pH X%} XL-MRPs $i & {6 1 ¥ 5 48 25 2 B 11
R K Xylose Fl Lys # ng * ngmpe = 1 ¢ 1 FREGIA
FRAMK I E A & 100 mL, 4351985 pH 24 5.0,6.0,7.0,
8.0,9.0,110 °C /g 120 min,Z %8 pH X #8 45 #2 i f1 XL-
MRPs 18 AT 1 19 52
nuam ¥ XL-MRPs 5 & 1k 1 1 &% 48 2 &
BE 520 4% Xylose #l Lys 43 5l n 4

(4) npp ¢
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1.0,1.5:1.0,2.0 : 1.0,1.0 : 1.5,1.0 : 2.0 FRHL, N AZER18
KIHE K ZE 100 mL, #45 pH £ 9.0, 110 C Jx hf
120 min, B E ngom * ngmm N #9728 T2 E Al XL-MRPs $1 &
AR AN
1.3.2 mapi R v vt MR 4 W B 7 ¥4 H Box-Behnken
Wit (BBD) J5E 3, DL S ;B 8] S 52 7 R BE VS pH e
e IR R L L FRAP i By A6, 33 00 R & = K
S ) 3 167 3 3 £ Ak XL-MRPs (1 il 45 2% 41 .
1.3.3  XL-MRPs @70 B R A1 30 1 B vk i & XL-
MRPs % K #F B A 528 F0AT B <0 e 62 7 4 3K v 1Y 1
AR
1.3.4  XL-MRPs fy$i %tk ke DL FRAP EHAE WA
b1 RB 1 25 S48 A5 2 IR SCk (110 7 i 04T 00
1.3.5 XL-MRPs f##E RAHWOLEE.,
1.3.6  F4EAIE AR AT 3 W RO A,
iz ffl Origin 2018, Design Expert 8.0.6 # {4 i 17 ¥ ¥
Qb E
2 HiR50M
2.1 BERRK

1 AT, 2 R B ] << 120 min B, XT-MRPs
B AU A T Rty 0 AR EE 14 B S 0 R ] ) R T A O HE
o FRAP fH i1 0.23 i K ZE 0.73, hr AL fe J1 #& 7 3 5 1A
by HOROME AR FRET 30 min 7 A 4 AR W B A R R P CRER
AR 3 Y 5 B[] =120 min B, Bl % 52 7 B[] f 3E K-
XL-MRPs W41 48 A6 35 M M 48 28 B 3 92 1% 0l /D, 1t B
MRPs v H A 5t S A6 T M 09 173 DL K4 22 W) 5 o T 18 )
N HEAT 0TI B B B R A i e, ] P ) 28 A
A T EAAERN B MER R LG 2,
XL-MRPs B304 A TG P 1 5, 48 728 B8 BE i s K J5 19
X B AL TS M Y ) BT 23 4R 2 S i I A 2K D b, AT
A FR T v B A ) 3 2 R A T R A S B
il il A 2 R REBFIRD R 120 min 22 45 RE 7= AR B K R0 P46
LRE T RIS AR BB . IR R E B 90 CH & & 110 C
B A 2R 4 A R I G Ak T A 3 5 5 2 B IR RE 4k
S FHE % 130 C HF, XL-MRPs [ 3 45 {4 fy 0.484 [ %
0.308. FRAP fH 1 0.69 F& & 0.32, — 1 = . &5 A #
TR0 AE SN 1 BEAT o A8 45 SR A R AE H5 I E] P AR R
B IR 2% A Y S RO AL B W, X L Y T X
MRPs 138 J§i J3 45 25 %2 53 ik » XL-MRPs 119 3t 4 1k 3 4 1
SR 5 I BE Ao i 4 o A B R IR ) R AR A R S B AL
TPEREALT Y . S i ) ik R R B IR S 109 °C L Bh i A
IRMBTAIRE ) B AR, MR MR RPLE pH N
5.0 LFZE 9.0 B, FRAP {H B 48 48 Wl B 3732 i 1 K 4k
FRUUAAE R AR R S AR TR T2 5%
LA ST 1) R o 8 I AR R G R L T LR X pH >
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H A AR WA P, 2 g o ngam 201
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14 7 25 LA S S A ) A 2% 40 Ry« SR B[R] 120 min, pH
9.0, LN EE 110 Comppy * mygmm N 2+ 1, BEAM . WAEME
A1 FRAP {8 52 [F i 35 3 a5 K, HLIR] 25 8 KR & 9
A Z2 38 R4 Ry 08 R B S R A R T A AR 1 T R
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2.2 Mg Rz IR I8
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Effects of different conditions on the browning degree and antioxidant activity of XI.-MRPs

0.013BD —0.070CD — 0.094A% — 0.093B* — 0. 14C* —
0.11D?%, (D
f e 3 AL, [ AR P<C0.000 1 3 HH R #8428 1
KEMEZE KRB P=0.977 9>0.05, 4 .35 , U6 W] i 45
RIPLG PO s MC R B R =0.977 6, KR IE 8 RBR Ay =
0.957 5, Ud B iz # M ] &, m] A T W00 XL-MRPs 1)
FRAPff., —W¥i B.C.D LA J — %I A* \B?,C* . D? %t
XL-MRPs ) FRAP i §% 0 b . 2%
25 IO T 43 M7 A% XL-MRPs 1 55 B il 4% 45 148 o )2
BFA] 119.87 min, JZ i pH 8.97 . ) W R EE 109.49 C onpy ¢

v = 2.1 0 1.0 AR ME TR XL-MRPs B #Ull FRAP {54
1.32. i T Se PR A 45 R 3w L K dm AR 48 A5 AR B IE A

W [E] 120 min, 2 W pH 9.0, KW iR FEE 109 °C ongepy

Nygam = 2.1 1 1.0, HEAT B E ST 86 (n = 3) , 13 5Ll FRAP
1 MEERKEERRKER
Table 1 Experiment design of response surface factor
AR B R C R
K o o D onoge * nwmm
[4] /min B /C pH
—1 90 100 7.0 1.5+ 1.0
0 120 110 8.0 2.0+ 1.0
1 150 120 9.0 2.5+ 1.0
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Table 2 Experiment design and results of response Table 3 Regression coefficient and variance analysis
surface methodology S S5 A £ i G F Y Py
) A B C D FRAP {f Ei| 0.500 14 0.035 26.01 <C0.000 1* *
1 0 0 1 —1 1.0240.03 A 6.724E—004 1 6.724E—004  0.49  0.594 4
2 0 0 -1 —1 0.7740.01 B 0.100 1 0.100 7411 <0.000 1* *
3 0 0 0 0 1.25£0.04 C 0.022 1 0.022 16.21 <0.000 1" *
— +
4 0 0 ! ! 1.15220.02 D 0.210 1 0.210 155.41 <<0.000 1* *
5 —1 0 0 —1 0.91£0.01
AB 6.250E—004 1 6.250E—004 0.46  0.509 8
6 0 1 —1 0 1.0740.03
AC 2.500E—003 1 2500E—003 1.84  0.198 3
7 0 —1 —1 0 1.012£0.03
AD 0.012 1 0.012 8.97  0.050 4
8 1 1 0 0 1.2240.04
~ c
o . 0 . 0 L0440.02 BC 0.020 1 0.020 1441 0.052 2
10 1 0 0 . 1.0340.02 BD 6.250E—004 1 6.250E—004 0.46  0.509 8
11 0 —1 0 1 ].]4i0.03 CD ().()23 1 0.023 ]7.06 ().051 2
12 —1 0 1 0 1.084+0.02 A? 0.039 1 0.039 28.81 <0.000 1**
13 0 1 0 1 1.3040.03 B 0.038 1 0.038 27.77  <C0.000 1" *
14 —1 -1 0 0 0.97+0.02 c 0.088 1 0.088 64.57 <<0.000 1* *
15 1 -1 0 0 0.980.01 D2 0.058 1 0.058 41.83  <C0.000 1% *
16 0 1 0 —1 1.007-0.04 w®x ool 13 008 T
17 0 —l ! 0 0.92£0.02 S 0.011 10 0.011 047 0.977 9
+0.0
18 0 0 0 0 1.32:£0.01 4R 6.900E—003 3 6.900E—003
19 0 -1 0 -1 0.8940.02 - - .
BT %)
20 1 0 0 1 1.1740.04
tox % 3 ST R = % =
’1 0 0 ) . 1.10-40.03 tox % TREFEW B 3 (P<C0.01) ;R =10.977 6,R44 =0.957 5,
W — 0
22 —1 1 0 0 1.16-£0.03 CV=0.89%.
23 —1 0 0 1 1.2940.02 IR Z A B A B /b 3 M i rp, & B
o 0 0 ! Lo Lo T T R R 52 6T 8 4 2 B K T R
S 0 0 Lo L2008 95 2% [ WM B AT XL-MRPs 645 22 [ B P 5 2% B0 1k
26 1 0 1 0 1.1240.03 -
AR AR A X 2 P B B % 0o AR R P .
27 0 1 1 0 1.26+0.03 ) . N e
B XL-MRPs 7 886 5 938 m, KX R E . & W e
28 1 0 —1 0 0.98-0.02

{E 9 (1.3340.16) . 5 T ELAR 4%« U BT i A A2 220 1 3
XL-MRPs K FRAP {2 i 6 7T 1719 .
2.3 XL-MRPs gy E &

i35 4 T, XL-MRPs X} 3 i Ak i 7 3 B A 40 7
Bl o [ ok 8 T o M A ) 400 B ) e R 4 A R

2 TR R ARG B 2 AT TR Y A0 ) R ) 2 M R . 2 XL~
MRPs i B 2 10 ° B B, 7 A8 10 0 17 18 B A2 3 /0 4
BRI W AR HE 19 (7 mm) » YL B FE AR T XL-MRPs %
AW GEAE SR /MR BN 1077,
3 gk

VSR S B R A R A Dy DUk & 56 1 48 S v e i

F4 XLMRPs BRSEMNABHE SECHIRENAEFATENEBEENS M

Table 4 Effects of different concentration of XL.-MRPs on the diameter of inhibition zone of Escherichia coli,

Staphylococcus aureus and Bacillus subtilis mm
) 1071 1072 1073 107t 1073 1076
SRR R x4 RIedl xEA RBA oo mgl KB xEg Wied R4 R
KIgFr + 45.50 -+ 25.40 -+ 19.00 + 10.40 + 8.90 — —
S AERE  + 26.20 + 24.30 + 12.60 + 8.30 + + — —
iy R 2 SR AT + 23.60 + 20.40 + 10.93 + 8.00 + + — —

T RN R <{7.0 mm;— KR ORI

(F 4% 48 )
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