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Abstract ; Three dipeptide Amadori intermediates ( APs) were prepared by three representative dipeptide Gly-
Gln, Ala-Gln and Gly-Gly as the nitrogen source, and glucose as sugar sources. The reaction process was
monitored by HPLC to compare reactivity of dipeptides, the reactivity order is Ala-Gln > Gly-Gln > Gly-Gly.
The purity and fracture modes of three dipeptide APs were characterized and analysis using LC-MS/MS and
ESI-MS/MS. The results showed that the LC/MS purity of three dipeptide APs was up to 95% ( Gly-Gln-
APs), 97% (Ala-GIn-APs) and 98% ( Gly-Gly-APs). Three fracture pattern of dipeptide APs was similar,
*and [ M-180 ] * fragment ions; and

ions. The cigarette application evaluation showed that

the main fragment ions including loss of sugar molecules formed [ M-162 ]
“and [M-84]*

the three dipeptide APs have encountered with incense smoke harmonize and improve the aroma and the

loss of water molecule is formed [ M-36 ]

amount of gas concentration, wherein Ala-Gln-APs shows the best effects. An obvious positive effect could be

found both in aroma and taste characteristics.
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98% , 1M H L1 =AM EAA BT Tok
AW A AR R | B RN, ¥ A Al
9,0 B E 2 R ER 22 b (0. 1 mol/L,
pH =10.4) MR -9 - 25 FH i (Fmoc-Cl) ,
SrHTal, Sigma 23\ 77 A HAE M, FEHE &
FH 2R ol A BR 5T A2 "l

X245 :4000 Q Trap JEikA%, 38 [ N AE Y
RGNl s Waters Acquity i = F RO €354
(UPLC) , 35 [F Waters 2 ] 7= Milli — Q #8 47K
1%, 2& [ Millipore 23 7)™ ; RE - 2000 Jig#% 75 &
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1.2 TRk APs B9& R TNERA) R B4+ B, B 4 43l FH I

PACSCHRL 1T ] 5 15 R =k K APs . 1
BAFRIL 10 ¢ D — #4545 (56 mmol ) \2 g £ 4%
41 (Na,S,05,10 mmol) (1.5 g JKE T 3 42
M, 2RI S5, BT 95 Calis o #k
0.5 h, ff i PN TR & 9 o 43 S BERCAR, ELIRL
FRE NG, 23 AL3 mmol — JJK (X 7 = Ff — Jik
R E 4> A Gly-Gln 2.9 g, Ala-Gln 2. 8 g, Gly-
Gly 1.6 ) , JEREHHE, 44 F 3k 95 C J2 i,
0.5 h BURE#EAT S A0BOR (3% (HPLC) 73y,
2 h JE A R O, I B 2

1E BB mA 20 mL IR, 40 C T
FEOT B, VR AT B0 T B, B E R A
100 mL S EEH. R DTy Balg, ¥R 2= T
G AR B (L AL, = Fh Ik APs #74)
Ji & 53 7 A Gly-Gln-APs 3.3 g, Ala-Gln-APs
3.8 g,Gly-Gly-APs 1. 8 g. /=4 F H! i 5. 235 i
ORI ACRTTTE , X R B =l —JIk APs K2
Yyt 5~ Gly-Gln-APs 2. 6 g, Ala-Gln-APs
2.7 ¢,Gly-Gly-APs 1.3 ¢, B3 T8 )5 - 15 C¥&
URIRFE-

1.3 ZRkEY HPLC 534F

KZ 2% Sk [10,12 - 13 ] 973, BUS00 pg
R BHRGYIET 2.5 mL fERER S v
A Fmoce-Cl £ 443 (500 pL,5. 8 mmol/L

N

ek 0 LR C W =80 1 20 (i i b ) B
2 mL ZEHUH IR, & I KA # 4T HPLC 43 4. I
JEAAFIT.

i H: Waters ACQUITY UPLC BEH C - 18
(2.1 mm x 50 mm x 1.7 um) ; FE7H25 C;
WAk 0. 045% TFA//KE W (A),0.050%
TFA/80% £ i /K W (B) ; i 0. 3 mL/min;
VRIS B R 95% A +5% B (0 ~2 min) ,40%
A +60%B(2 ~10 min),0% A (10 ~ 19 min),
95% A +5%B(19 ~20 min) ; #EFEHRE 10 pL. £
SRR I 25 , W ACiB £ 265 nm.

1.4 Rk APs iy LC-MS/MS FAE

WEFIFREC 1 mg —Jik APs F 100 mL 7K1,
#EFT LC-MS/MS J3#fr , I 5E 25 4

{6,354 Waters ACQUITY UPLC BEH C - 18
(2.1 mm x 50 mm x 1.7 wm) ; JBHAH N H
(60% ) F1 0. 1% il B2 % /K %5 ¥ (40% ) 5 i i
0.3 mL/min; PERERE 10 pl. o B O LB 55
(ESD) 1E & 3R l i 25 L 5 5 500 V5 2 1
IR 550 °C; LFEH R (DP) oy 40 V4 B[]
s KA = oy 4239 5 (SCAN) K 22 B i il
B (MRM) |, i B SR MRM 258, 410
g R IR 1.

%1 =pk APs MRM %4
Table 1 MRM parameters of dipeptides APs
—Jik APs [M+H]" (m/z) MS/MS 8 F-(m/z) F% (m/z) TR CE/N  CXP/V

kL 383 348 36 -2H,0 12 9
203 180 ~CH,,0, 13 12

Cly-Gln RO 546 510 36 ~2H,0 12

366 180 ~CH,,0, 14

Fomi 380 296 84 -3H,0 - CHOH 22
218 162 —CH,,0, 23 13
Ala-Gln AU 542 458 84 ~3H,0 - CHOH 27 7
326 216 —2H,0 - C,H,,0, 30 11
FRiL 295 211 84 -3H,0 - CHOH 21 14
Cly-Gly AURE L 133 162 — C4H,,0, 25 7
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1.5 Rk APs B9hnE 5 AiEN

S0, 1 g Rk APs, Fl 75% 09K 7 B:
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FH 3 B BB URE , BB S AL (0
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2 iR 5N
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¥ HPLC XS5 R, o] LA Y, 38 3 HPLC U5
SN AR R i B K s AR AR, AT DA E
JOR 1) J5 7 i P s oy SR R

2 Shy = b R S A R 1 B 2 A L

B BRI Y =R A SO T R A
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Fig.1 HPLC spectrum of the reaction mixture

contaning Ala-Gln and glucose after 0.5 h of heating
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Fig.2 Time-course reaction of the mixtures

constituted by dipeptides
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120 min J5 48 TEE , /b 5 22 @il S B ) &
A S RIS E] 2y 120 min.
2.2 Rk APs ff§ LC-MS/MS 1

&l 3 S =Fh Ik APs ££ LC-MS iy 449
fimEE. fE 3 LA H, Gly-Gln £ Ala-Gln
PR K H T AR P AT 2 a0, HE APs AU
B HBAL G, AR 73 UL & ).
P AMRIETHE =R K APs 1y LC-MS 4 Jif 73
AR 3k 95% ( Gly-Gln-APs), 97% ( Ala-Gln-
APs) F198% ( Gly-Gly-APs) . {if ABFFEXT T APs
AR 4 A 1 Bl AR R AT R
gy S R B LM LS BT Ak
AL S PR AR 8, 55 T APs L BEAL
A B B

&l 4 LL Gly-Gln-APs 5], 560 T — K APs
TE ESI-MS/MS B X T 1 W 480 4565
FARTLUE, = ARk APs Wi si=CAE L, 32
SR TEIE SRS TIER M -
162 ] " FI[M - 180 ] " # v &5 -, LA e B 2R K 4
T [M -36] " FI[M -84 ] " &1, X i
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Gln-APs H 7 R0 e U, % 36 JH 14 A VS AR A
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3 45p

1) PLEA M =Fh — JIK Gly-Gln, Ala-
Gln 1 Gly-Gly Sy 25, LA 25 b5 4 B, il 5
T = K APs A U R AE T R TR, H
A B N R

2) R H] HPLC W d% [ Ltk #e , LU 1 = b
TR R i A T MU AR U Ala-Gln >
Gly-Gln > Gly-Gly.

3) 43 #) % F LC-MS/MS 1 ESI-MS/MS %f
=PI APs BRI RE S W RS T 1 SRR A
SIHT. =R K APs 1y LC/MS &2 43 i AT 5k
95% ( Gly-Gln-Aps ) . 97% ( Ala-Gln-Aps ) Fl
98% (Gly-Gly-Aps). =Fh ik APs K2 CAH
L, FERE T & T Z R TR M -
162 ] "HILM - 180 ] " ¢ & 7, L e R IK 73
TIEMAILM -36] " FI[M -84 ] " & 1.
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BRE S M I , REAE S v 7 U AU R
Horpr Ala-Gln-APs 3§ MR BT, XF B A A
AR IR 5 A T A ) T AR .
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