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Improving quality of tobacco sheets by enzymolysis and maillard reaction
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Abstract; The optimizedmaillard reaction products were obtained
when amino acids,small peptides and fructose added into the concen-
trated tobacco extracts from pectinase and laccase enzymolysis. Com-
mercial sheet used as the control, sensory evaluation and GC—MS—
O were used to analyze the main aroma components in both tobacco
sheets and smoke. The results demonstrated that compared with the
control, many good aroma components increased in the treatment
group, such as Damascenone increased 192. 0% and megastig-
matrienonel increased 356.0%. Some unfavorable components in

smoke decreased, 4-Vinylguaiacol was decreased 100%. In the treat-
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ment group, sensory evaluation score was also significantly
improved, aroma abundant and harmony, baking aroma richer, of-
fensive taste and irritancy reduced, the quality of sheets have been
significantly improved.

maillard reaction; volatile
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(1) X BREH < % J0 ol 8 3l R 3% a1 4 s — KR 4
B AR R R R 1 10,48 30 °C 4 R AT MR HEATIR 4R
B G BRI AT B A e s A BV AR D R D 19,

(2) Wb ELA . O A Ak H0 . [ 00 R ORHR R & L 5
95~10 1 90,50 C &M F H M B HE 3 PRL & We i CR R
il 5 R WD FEAR 2 h AT AR, 90 “C KW 10 min, il i L
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44.86 %0 2 FUBFREIR & £ 24 4.709 7 mg/g 45 T 4K 38 JFURE
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S 21.85, 5 T AT IR4L 15% .
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Table 1 Cigarette sensory evaluation
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2 — I — B— h— I — 7
-+ e+ 4+ -+ -+ 6
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h— h— h— H— h— 4
*+ 2%+ A+ K+ %+ 3
% P H PN 2% 2
2% — 2% — H— K— % — 1
Tt = FRORAB R L SR L . A O S A

i » 2 OB 5 0 PP S AR 2 B AV 2
P 5 A [ L

L LL 40 mL AW B S ZE UL AE 65 C SR T AR L
2h AR RO, FREBMAHE=. A 80 pL
0.105 3 mg/mLIY ZFRK LT N AT 4550 I 1 87K
RN T, IR, 60 CREM ZERWA Z 1 mL, &
0.22 pmA HLAE 38, FHFE W GC—MS—O0 4347 .

(2) GC—MS—0 43 #f: O GC % . {4 % HP-5MS
(30 mX0.25 mmX0.25 pm) ; FHEFE T : 4R EBE 60 °C
£ 2 min, A 5 °C/min #H R TR F] 250 C 4445 40 min; JFHE
i1 pLs it 50 D1, @ MS/O & . & 7L EL i+
gt 70 eV B FURIRBEE 250 °C; W GAT IR B 250 °C 5 F i
0 50~450 amu,
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Table 2 Sensory descriptive evaluation and scores of tobacco

sheet samples from various programs

3 A, &35k GC—MS—O 4887, 4b B 41 5 % HR 41
WAL Rt mmm 44 Fpa B E A 12 MR A R, H
rp b B AH R AR 38 A L 3 22,952 3 pg/mlL,

B R gl 6 FlAHIBE T, 3k 3.241 4 g/ mL X BEZT PRSI 28 il B
EiRan RS AR RN AT .4t 23.860 0 pg/ml, 9 Ff A 6y B < Wk L 3 5.630 3 pg/mlL,
P R T . FAFE HEEWK 76 X LG R T 8k TR A — 9 R R A A8 1 S S B XU
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Table 3 The content and style of the volatility components in tobacco sheets
Xf B4 pugLEi
Uk L/l JRBR 2 7Y &/ o/
S 94 JEE A 94 JEE A
(pg » mL— 1) (pg » mL— 1)
YR HE TR wxE 2 0.297 0 - -
H LR O i — H SRS i e CEAUS 3 0.275 8 - -
S 3 -A- TP - 2- AR Pl 4 0.108 6 - -
2- Bk & 7 2 1.191 8 4 2.381 2
2-F Bl o bk 7 it - - 4 0.208 4
2- P - Y 50 19K 1 - 3 i 0 e A - - 3 0.325 7
2-CEETH W Wi 7 ok - - 5 0.298 9
CE SINGE e ke 2 HHE - - 5 0.405 6
T A B JEL A0 - - 3 0.186 0
4= RO Pl 2 0.137 3 - -
WO 95 7 Ik - 4 0.098 0
3 AR -2- TR 2 20k - 4 0.059 9
H AR & - 5 0.027 5
Mk ET Tk RE 1 0.114 2 3 0.024 3
FERL KB A& 2 8.667 4 3 2.320 0
5-H -2 & 3 0.248 4 2 0.147 3
3-ig e H HE 2 0.162 9 2 0.111 1
fEa J oA 3 0.091 7 - -
(E)-3,7-" W JE-2,6-3¢ "R HFK - - ! 0.112 3
o AR 95 7 IR 3 0.445 5 5 0.643 8
5- 1 -2 A 15 WA 3 0.169 7 4 0.255 2
2-FR IR -1, 4- i HE 3 0.569 1 3 1.014 6
AR Pk - - 5 0.307 0
2(5 H) -1 g il i 3 0.157 2 5 0.179 7
K5 5% A 5 0.313 2 5 0.914 8
PPV B 3, I Uk 3 0.668 3 4 0.725 6
5L AR 3 0.215 9 - -
W A& 2 6.651 8 2 6.258 7
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6,10~ 1 355, 9~ — XK -2- il 25 BE 0k - - 5 0.221 5
4-(2,6,6- = H 31,35 2 13- - B B \ o161
3T -2
2- L BE ML =7 Rk 2 0.174 1 4 0.338 2
2- Mk s T i iR s 3 0.101 1 4 0.063 6
=REFR H O BR & A 4 0.212 8 5 0.517 9
- J-1 H -t % F L - - 3 0.095 5
1. 4-TH JE-7-2 e B 5 A - - 5 0.216 5
fts B AR 1 e 15 2 0.237 4 4 1.082 6
H5 (F-PEHHE 95 7 IR - - 1 0.052 4
4= BIR B JEL AR 0 3 0.678 3 4 0.751 9
2, 4-T AL T B HEAE A 4 0.474 9 4 0.451 8
1245 3 — 4 . T R e A 1 0.625 9 5 0.285 2
8- P ks s Pl 2 0.099 8 4 0.104 8
ZEURRAE B Py g 2 bk 3 0.224 6 4 0.276 4
2, 3'- Ik g (SRS 4 0.545 4 3 0.4717
IR = L TR HYE R - - 4 0.900 4
At 44 Fh 23.860 0 22.952 3
2- -1k g ARBR 1 0.200 9 2 0.092 7
EGIE- g NS - - 1 0.261 5
M+ =k Ak Ik 3 0.086 1 - -
5-H R — b WAL K 2 0.152 3 - —
Pa 4 g SRR L RIR 0.171 6 -
R —t—k LEUS - - 2 0.179 7
A aYAN F Bk 4 0.242 7 3 0.072 4
L e PRk 2 0.365 0 -~ -
2-F B 10k g AR 5 e 3 0.096 7 - -
N-fif B T i ) £ 0k - - 3 0.053 0
15-e fi-5 SR B 5 3.045 7 3 2.582 1
1,2,3,4-PU5-1,1,6-= HI B2 LEWS 3 1.269 2 - -
At 12 F 5.630 3 3.241 4

A 3R R HT R O L e A O AR . R R R L 5-FR -
MR R D Y L 4-(2,6,6- = 1 3E-1,3-3F 2 =
I 1) -3-T -2 = WS R H i e 1. 4-— W BR-7-Z B B
BT = 1, (- 30 358 W o B A B 0 19 02 4l XUk
Aob 3 ZF T b R B YRR B S ] s T
MR AR E S ZE 1 2 SRR, wT R
K B AN AE B A K D R AT DA > 78 43 B2 1 0 5 A R
(o A P e g E L/ ) e o Il L e
0.237 4,0.313 2 pg/mL, 7 & ¥ 44 & 4 1.082 6,
0.914 8 pg/mL.ZF IS T 356.0% F1 192.0% ., # 4k, Fl
TR BRI 2R - AT L 2- 2 T LR L 2- LB

W L AR P R L 25 3 TG Mtk W S ) R L A A
A M F R H SN AL LA 5 %) B AL AR L B A
I FR TR AN 2, 3 -TOG N W A kA U T 23 -
1. A-T 2-2 FE T 3 216 L 2- 20 W I L R A B 1 i
W 5 P e TR A R B 8 B R . SR Bk Y S AR
B B 256 R T8 vk [RS8 A T B R £ Y S
PR 4R TR T Lol Ak R 2 A RS A A R 5 R A
AR LG 4k B2H A — SRR Bk PO T & 4 N 0.224 6 pg/ml BT
F0.276 4 pg/mL, [FI 0, BLEDERAISE A 3 B 4,
[ 12 i & TR MR A Ak 2 s 2- & -1k T DY -
= 2- VP e e A LA R B R O e IR — b B
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Table 4 The content of compounds in tobacco

sheets smoke

%y i/ (pg e mLTh

R o XERZH AbFR
2-4-3- T - 1- L T 3.057 6 5.803 2
5- P e ki - 1.996 8
E YA 1.497 6  3.868 8
2- PP -2 B 0 0 - 1) 1.934 4 2.308 8
2- T Y Wk - 0.499 2
3- PP -2 B 0 07 - 1- 1.684 8  2.620 8
3 4= H - 2-FR R 47 - 1- T 0.8112 1.809 6
2., 3- 7 H - 2- 3R R - 1-Ti 3.248 8 2.995 2

PREER  2- B3 BR-2- B0 U - 1-TH 1.497 6 2.184 0

K 3L HE2 21 2.745 6  6.614 4
1-(1-% O - 1-5)- Z T 0.873 6  0.374 4
3- PP -2 B 0 0 - 1- ) 1.684 8  0.436 8
2,3- A -1H-i 0.936 0 3.307 2
E-5- 5 2-8-F1 36, 8- —Jf-2-fl  0.9984  0.8736
A-FR A3 - MO - 0.499 2
TR 2.496 0 3.806 4
B 5 = 1 1.560 0 4.555 2
At 14 25.026 4 44.553 6
2- F A g g 0.499 2 0.249 6
PP 5E e g 0.374 4 -
3-(2-WRWEHE) - Mt IE 300.830 4 389.126 4
2., 31k L E 1.747 2 1.8720

737

5 2-(7-F LRk PRI A3 10 &2 H -k g - 1.185 6
4 352 35k v g - 0.811 2
3G BE-T- T W R G -2 WA - i - 0.561 6
3- 1 e 5 g 1.3728  2.308 8
£t 8 b 304.824 0 396.115 2

3 A= A% kAR R 5.179 2 -
At 1A 5.179 2 -
LR AR - 5.366 4
F AR 3.868 8  3.806 4

RIR

% a-3FJFR IR 1.497 6 -
{54 -3- Byl R 0.9984  0.811 2
ik 4 6.364 8  9.984 0
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I 2 R o B R AT 5
gk 4
%y Fhk/(pg e mL™h
AES i XtHR4l abFR4l
Z R hER 26.083 2 16.099 2
2.2, 4- =W 3-1,3- L TR TR 255216 21.6528
RN e B T - 3.806 4
6, 9-1 /N Wk —J 2 F T 12.792 0 -
Fek
B LR - 3.494 4
7SR B 2,184 0  6.739 2
9, 12-+ )\ MR (Z, Z)- W 3 1ig 1.060 8 10.233 6
it 7 R 67.641 6 62.025 6
N, N-Z R 0.811 2 -
1-(A-FR L2830 - 1- 1 3 2 i - 0.561 6
JHe
9\ s Bk e 126.422 4 90.417 6
£k 3 127.233 6 90.979 2
R 20.529 6 17.784 0
(L7 .
. i1 e I 1.185 6 2.620 8
* it 2 Fl 21.715 2 20.404 8
(A5 12.043 2 7.987 2
L% 4.742 4 2.870 4
g o - 0.624 0
i AN 1.123 2 -
ik =TSk 11.668 8 12.916 8
E A Y. - 2.433 6
2-F B+ ik - 1.497 6
B O A Y S T A e 0.748 8 0.873 6
2,6, 11-=H 3+ "%t - 0.748 8
Hit 9 b 30.326 4 29.952 0
oo R

Hi 3% 5 Al 2 SRS T A K S Y R PR 2 L B
25 TR IS Lt e 2 D T R T SRR TR IS N Iy SIS A o, L P
R BEER BRE RREBN IR ME P ELNAEY
JET X BR AL AR RS T 37 R A 4, A B 2
WA 45 Bl AT

555 BEAR L o A 320 o SO W) B A B 2 T R 2 DR R
FKALE WY& 53 H B 5 43 N 304.824 0,25.026 4,
6.364 8 pg/mL $% 7 & 396.115 2,44.553 6,9.984 0 pg/mlL,
THZENAMRE N FEYRE & =M 1 RS, L aa
SR T 192.0%,158.3% Ut BH 4 5 il AR — 355 Fir 15 45 1
AL . R R P AR IR E R MRS SR AE
Hom AR MAREEMER A,

55 5% A AR ORI A B 53R L L A A PR RIS B 2
G5 bR DL R I R AR T N R, RE B Y
JoT LA B 4 e 2 0 Jo o R OB AR ) 1 43 o R Ry R
LR FE AR B VN, N-— F 5628 5 46 ) i 2 2 48 19 %
WEHEERS. A AN B2AXRAMEIRAAY P &F
5179 2 pg 4-Z IF B A B A, 0.811 2 pg N, N-Z F 5L 5
iz 7 A2 T2 v 49 A G 00 ) I 78 R A A U I A A 9
AL BT R R O E R A —EEH. h AL ER
W4 GC—MS—O i B 3. 3 ke B i an L ke . —
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