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Optimization on tobacco powder extracts by Maillard reaction
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Abstract; Different kinds of amino acids and saccharides were added
to the concentrated tobacco extract for Maillard reaction. Based on
the results of single factor tests, the optimized reaction conditions
were as follows: ratio of xylose to glycine 2 : 1(m * m), xylose addi-
tion 6% , initial pH 6. 5, reaction temperature 100 °C, reaction time
3 h. The evaluation results demonstrated that the toast aroma of
Maillard reaction products of xylose and glycine was enhanced signifi-
cantly, and accompanied by significant reduction of offensive odor
and wood. Furthermore, the flavor of product got well improved.
The method of SPME was chosen to extract the volatile compounds
of the Maillard reaction products. Analysis was determined by TSQ
Quantum XLS. The GC—MS results showed that Maillard reaction
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products of glycine and xylose contained more volatile compounds,
including pyrazine, pyridine and furan, etc. , which contributed a lot
to the flavor of tobacco.

Keywords: Maillard reaction; tobacco powder extract; reconstituted
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Figure 1

Sensory quality of Maillard reaction sheets with

different amino acids
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Figure 2 Sensory quality of Maillard reaction sheets with

different sugar
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Figure 3 Sensory quality of Maillard reaction sheets with

different initial pH
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Figure 4 Sensory quality of Maillard reaction sheets with

different reaction times
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different amino acids and xylose
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Table 1 The volatility components in Maillard reaction products with different amino acids and xylose rg/kg

L] = H Gly Asp Leu Phe Ala Pro Arg Glu
IR — 2.8 — — — 7.0 — — —
2. 3- 1% — 0.3 — — — 2.2 — - -
5-F 5k-2-CL T — 0.3 — 2.9 — — — — -
3,4-C B — 0.3 — — — 1.9 — — —
6-F 5E-2- B i 1.8 2.7 1.1 1.7 - 1.1 1.7 1.3 1.0
3-FRH-2-T Hl — 1.7 1.5 — — 2.2 3.0 1.4 1.9
¥ HE TN TR - 19.8 25.1 15.5 27. 4 25.6 34.3 21.2 28.3
1-¥2 JE-2-T W — 3.4 8.8 1.2 — .8 4.5 — 4.1
S SR R — 7.3 — — — 6.3 — - 6.2
i 119.1 94.9  76.7  51.6  84.8  83.1 81.5 100.6  87.9
3 7 K T4 R 3.4 3.9 15.0 8.9 15.7 13.3 18.0 — 16.1
4,7,9-E 5 = 4-3-1 —  186.0  96.0  57.1 —  105.4 160.2 100.3 113.0
4,6,8-E 5 =) -3 — 110.1 229.9 —  261.6 — — — 2225
E & = —  162.9 193.2 200. 7
(2 e N ] — 16. 6 — — — 23.6 — 21.0 —
(6R,7E,9R)-9-¥ K4, 7-E & — J&-3-1i 20.0  32.8 16.8 8.8 14.4  19.1 31.6  17.9  26.3
2- F 3 0k g — 2.3 6.8 5.7 13.6 9.6 — 7.1 8.5
2-1E T LK IR — 0.4 — 0.7 — — — — —
2- 445 T = K TR — 1.1 — — — 5.1 — - —
2- 1 e F 0k 1.6 0.7 — — — — — — —
2.4 2T 1 I — 19.6  30.3 18.6  38.1 32,2  41.3  36.0  35.4
5, 5= 3k T -a- i g 3k Y e — 19.0 — 20.2 — 41.3 34.7 — 39. 4
2-H1 T RE — 1.5 3.0 — — 5.1 5.3 3.7 4.0
3-HUHE T 4.6 - —  125.8 — — — — —
3-HE - 12.5 21.7 12.4 21.6 18.9 36.9 36.5 31.8
A — 12.0 — — 34.1 — — — —
1-Z, 31 H-n % - 2- i — 0.1 22.7 — 7.1 23.2 — 7.1 27.3
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gxl

wEY =H Gly Asp Leu Phe Ala Pro Arg Glu
1- B J-2- i g - 14.9 10. 4 — 8.1 10.2 16.4 10. 8 11.6
TG A6 i - 10. 4 — — - 17.9 — 11. 8 —
H 23.8  22.2 - — 0.1 — - — -
ATl 1.9 0.2 12.0 — 14.9 8.6 - - -
Al g 10.2 2.5 — 30.7  27.0 — — — —
2 - 4.7 5.6 — 4.0 5.8 - — 4.4
(S)-1,2-§ Z 8 - 30,9 32.1 — 30,9  31.0 42,9  25.6  32.5
i —  179.9 —  109.7 212.7 — - — -
5 F 32w g Y i 6.1 18.3  43.4 25.7 — 42.6 78.3 27.0 53.5
Pl 11.6 15.5 14.3 5.6 14.8 11.2 16.2 10.1 13.2
F - 24.7  20.8 — — — — — —
- g5 171.2  90.0  96.9 — 85.5 —  141.0 113.9 144.4
AN ASETE ST — 0.4 - — 1.9 - - — —
ZE T — 1.3 1.9 1.8 3.2 2.5 — 2.0 2.1
3,5- IR B 1.6 0.4 — — — — — — —
4-2, 51, 32K — — 7.0 14.2 — 7.3 18.4  20.7 — 17.1
3 H 10. 6 12.9 14.1 6.7 15.4 2.3 21.5 12.4 14.2
28— — 11.9 — 30.3  53.4 — 53.1 36.0  49.3
i — 0.9 1.0 — 0.7 0.7 — — —
5, 5= 3k T -a-mi g 3k Y e — 19.0 — 20.2 — 41.3 34.7 — 39.4
2- T e-4-W 31, 3- S R — 0.4 — 15.5 — — — — —
i B — 6.8 9.7 5.0 8.1 11.0 15.7 10.0  11.4
A= B HE N I — 222 — — — — 3.2 — —
A-FRFE — 5.3 11.1 — 10.7 10.0 18.9 9.7 11.8
2.,5-— H ki — 1.5 2.0 1.2 2.0 3.0 2.3 — 4.8
2.,6-— B ki s — 4.1 6.0 2.0 3.6 6.9 8.8 — 7.9
2-F S i — 0.1 2.0 — — 0.8 1.0 — —
2-Hl 3£-6-7, 3Ll i — 2.1 8.6 — — 9.9 6.5 — 5.3
2,3,5-= H Lk g — 3.9 — — — 3.1 2.5 — 3.1
2 69.5 103.1 116.7 — 118.8 124.9 158.8  96.3 117.4
K R 7.9 13.2 4.5 3.9 — 6.0 10. 6 7.3 8.5
1,2,3,4-JU5-1,1,6-= 3L 2% — 43.1 — — — 27.8 — 47.3 —
2,3~ A -1 H-m — 11.3 — — — — 5.0 — —
RN - 5.2 7.0 9.7 — 11.6 14.6 — -
4B HET R S BENR — 7.8 - — — 12.5 15.0 9.4 —
=Z W HhmE 24.5 19.1 - — - — - — —
1,1,5-= H -~ A fh 2% 28.5 18.9 12.8 — 10.1 9.6 3.2 16.9 9.0
1M 5 i g — 13.8 — — 32.3 26,9  66.9  28.3  41.9
[1-(4,5,5-= 381, 3- 3 s 5 128 — 26.0 32.5 22.3 26.7 31.6 42.8 35.5 37.7
AR — 14.5 15.5 — 23.4 25.0 24.5 13.9 24.1
FrigEmR = — 25. 1 - — - — 12.8 — —
AR R — O g 1.6 - —  116.6 5.7 3.0 — 4.0 3.6
BRAE R — Tl 1.0 4.4 2.5 — — — — — —
2,3-4-1,1,5,6-P H -1 H-Bf 16.2 12.3 — — — 9.3 9.4 15.5 9.0
e 536.8 1424.0 1263.0 7177 14620 9416 1285.0  920.3 1310.0

MR AR SZAEER 2 10n: m) HWERLER 2-FAJENE R (2,3, 5- = H R IL IR L 2-F 5L -5- 2 L L 2- 3

N Z T R SR LA AR LA 5 R A R IR 1Y 35 LA T R R
JIT R A R 2 0 T A R 7 AT i 0 L R A
N A 2 T AL b 18 288 49 J5 0 5 AR ) 0 A A R AT AR B
Hik o R v D 2 A AR T LA A A ek Y B 1 L S AT
7 ity AR R o 4 S 2 - SO AR R T L B (A R L R
A BEN RN AR A T R 28 ) A 2. 5- R LR

6-Z, FENE B \3-2, 32, 5-H L ik e 45, & A1 AR B A AR 1Y £k
RSB A M 2 Sk 3E T, R AR HE SR AR Ay A2 R BB AR
BRUST, Hr, o 2- B SRR L2, 3, 5- = L ik R RE {8 <
WP AR i AR 2 -5 b L2, 6-— H
HE N8 A 2- F -6~ 2, i DLk 5 i 18 0 0 A B 0 R R K
[vi) IS} 488 36 — 58 B 2R <, 3 AT Lol 0 I 90 SR A A R L X
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Figure 8 Sensory quality of Maillard reaction sheets with

different sugar and glycine
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Table 2 The volatility components in Maillard reaction

products with different sugars and glycine

re/kg

L&Y AR ORERE AUWE AR AR
2-FEE T — — 4.5 3.0 —
T 1.2 — 2.5 2.8 1.1
A 6.9 13.4 9.7 9.8  12.0
AL B 10.9 — — —  10.4
- 6.4 5.3 — — 4.7
6-FH BL-2- P i - — 2.3 1.9 3.4
1= f-3- i — — — 1.7 103.1
A 18.1  30.0 17.7 16.4 15.5
B mE — — 219 231 24.7
Licl 222.6 305.5 136.5 153.2  90.0
N 52.7  67.4 — — 30.9
PRV — 419.6 — 127.4 179.9
5-FH J-2- e g 54.7 —  25.3 32,9 18.3
gl EN 19.2 41,3 13.6 12.1  14.6
) — 458 11.5 8.6 12.9
2. T- 25.6  32.5 — — 1.9
LR LT 2.3 2.8 — — —
LR R 20,2 31.8 12,7 10.7 19.8
LR BEER 16.5 — — — 5.2
v- TR N B 10.9  18.5 — — 7.8
il = 2 iR ig 12.0 — 15,0 154 19.1
Frigm = 24.2 334 1.2 8.7 25.1
2-1F R HE K g — — 0.9 0.7 0.7
2- 0 Tt e K Mg — - — 145  39.5
2,5~ Bk g 4.2 39.2 11.0 3.9 1.5
2,6~ F 3k gk 17.0  37.2  12.5 6.6 4.1
2-Z, Bk 0.7 2.6 — — 0.1
2,3,5-= F Sl 2 24.5  58.5 15.1 7.6 3.9
6~ Hk-2 B 1.3 2.2 3.2 2.6 2.7
2- PP ) 40K - 3 - — — 7.6 4.1
3 k-2 T 4.9 7.4 2.9 2.2 —
6-H1 JH-5- g I -2- il 2.0 4.0 3.1 2.3 1.4
3-H -1, 2-3 % - 30.7 11.1 —  13.8
3PP -2 -2 30 RS - 136 B B B -
1-fiil
HP 2 19.7  29.8 — — 44,9
2; ML THE = 0y s 222 2001 1z
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[T =R 1 184.6 324.7 108.7 96.8 86.0
G =% 2 — — 192.1 173.1 162.9
5t IR 15,0  22.8 10.7 8.6 7.3
i TR 49.5 85.8 97.5 90.1  94.9
i 13.3  25.7 5.9 5.0 6.8
2-ZFk-5- 1k np g 6.6 14.5 4.6 2.0 2.1
2- 7, T H-1- P i n gt —  16.2 4.8 3.9 3.5
LR 60.3 86.1 79.6 73.6 103.1
F R 15.3  21.0 9.5 9.3 3.2

2.3-"&-1.1.5.6-/4 {
FH-1H-#i
E g2 — —  41.3 25.8 43.1

— 11.3 12.5 7.0 12.3

1,1,5- = 3E-1,2- 2 &K
— 141 6.0 5.0 14.4
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Mo 1039.2 2010.7 971.4 1027.6 1320.2
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JRGT S B dR e« SR TP W I A R T 5 R 2 RN AR Y 3%
LA 2 )R T R A A e AN ) L R M LA
AR, 97104 pg/kg. AWE R S ER 1 25 LR KN 7
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Tk 44,9 pg/kgs BT LI E A RY 2 HEFEMMAE S
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W35 2R v A W L H R 1) 35 LA BN 7 ) R AR W AR 43
5 G 1 3 R £ R A E T B R 2% AR R R A
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Pl B AR BRI RN I S [ B 2 e R
A I XUBR P I3 L ROR S

3 i

TE MR A7 T v e YA 5C L 1 S AT T 1 3t X
AR A 1 24 ) 9 2 A 58 A 0 A L LS B 1 G 3 A 4
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