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Abstract : The enzymatic hydrolysis conditions of tobacco flower buds under the action of cellulase, hemicellu-

lase, pectinase and protease were optimized by orthogonal test. The flavor components were extracted by Mail-

lard reaction and simultaneous distillation extraction. The extracted aroma components were analyzed by GC-

MS. The results showed that 1) the enzymatic hydrolysis temperature was 50 °C , the enzymatic hydrolysis time

was 6 h, the enzymatic hydrolysis pH was 6, and the enzyme content was 1% (mass fraction) , the amino

acid content and reducing sugar content were the highest, respectively 2.89 mg/g and 0. 88 mg/g. 2) There

were mainly 65 kinds of aroma substances, including myristic acid, dihydro kiwi lactone, oxidized carbenene,

tobacco alkene, phytonone, damasthone, giant bean ketone, oleic acid amide, 2-n-pentyl group. The low aro-

ma threshold such as furan in these substances was a key aroma substance in tobacco and contributed to tobac-

co aroma. 3) The correlation between amino acid and reducing sugar content and the total amount of aroma

substances was not obvious, and it was positively correlated with the number of aroma substances.

0 515

% ] 0 2 0 o R R A
YO ) o T R 72 4 A R 0 o7 k[ 5
Tolk Z BEHRAE BAA g SOk, S 25% Y
H A ST IR 2 g 3 i S A B
FEPI LA, AT LU A5 F 7 b
R Al R B R 2 5 Ak A, AT DA R R Al
KA P IR BTG Y. JAE A, T ERHIF B 7 A
JF ) ) A 35 8 - SR T R AT T — SE B
e i B8R A BE R BI3 Hr B alifh
F T 0 550 b BT 52 05 i £ A 22, R 4%
ST , 2R ) Ak B B4 08 22 7T W i
HET S, D 2 R B , B R G R -y 25
0% ELPR ST e R W o TR R £ L
T R VI A P R, T 2 SR 4k B
FR A A AR, SRR S R AR, AR T,
ARG AT UL A P I R AR ) A I R A
HHFH AR, REBA 3 e A, S0 A A
T, FE T LAV M0 2 SRR

S R SRR Sl R Ak SR, B
SEIEAL A Y GRS ) M B &) (= 25
R AR 1150 22 [ % A 1 R B, 283 52 2% B4
A e A AR (0 B T R BB R T TR
W (ERPRIL SR 2 ), T LA SRR g e S i
WSO, AT DA TRt Jo. R, 5 Bl A B R A

RN 25 s F I HGE 5D A 5T
Tt it e AR N S r 8 s o7 55 I FH i 85 0K FH
Bk DU REAEET 0y sk}, R 21 4 25 1 | F 27 4k
R R hE AN B PR AR I AT P AT 4E R
e R CRIAE A i, e sg e i,
ARG A 7= ) 22 J2k IR I I W R F A , A Ak it
ol ARG IEAT SRR B I N, [R) B DA Z8 1R A Bk
PEER LY TS E LR A RS B S Ak
Wy RAE DGk, S i — 25 WF 5 M k4
2%,

1 MRS

1.1 #EGRFI S8R

HERR B 20 87 JHFAETE .

) AR, REETT RS2 T
B, g7 e AR AR A BR A R
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Table 1  Standard solution composition of
amino acid mL
G5 AREEIER K Efi =1
1 0 1.0 1.0 1.0
2 0.2 0.8 1.0 1.0
3 0.4 0.6 1.0 1.0
4 0.6 0.4 1.0 1.0
5 0.8 0.2 1.0 1.0
6 1.0 0 1.0 1.0

2) DNS JEMZK B8 b,

3,5 - “fil R KRR MR (DNS) Py i
%K 6.5 g 19 3,5 - HHIEKAZ RN A 2 mol
NaOH il %] 500 mL 4 182 g 75 £ BRET M ) 34
IR, TS g 2K A1 5 g AT FR M, T
PEUE R E G INZRIR K 8 28 2 1000 mL, P77
FE O IR E 7 ~ 10 d J5 kR .

R B BRIV, #2638 2 T DNS 5]
WK NS min, B H G E A E 25 mL £

57,4 520 nm U IA JEORE I G R R 15
i 2% 5 .
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X BRI R B (40 °C,50 °C,60 C) | i
pH {4 (6,7,8) (] (4 h,5 h,6 h) i
(1% ,1.5% ,2% ) B a5 F AT 04k R H
TEASIRI BT 0525, BEFH Lo (3*) TE A 0 il
fRACE (BHRIRE A, Bf7 8] B, 7 pH {4
C, Il D) AT IE IR AL B3, 1F 58 i
B ZRKERILE 3.
1.2.3 E=hERMNGEFZE

Z MR E AR S P IA 20 mL 7
WL, JE A pH = 7. FH B ORE A, T
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Table 2 The standard solution composition of

reducing sugar mL

W5 AR ERIR ZEIK DNS {5
0 0 2.0 1.5
1 0.2 1.8 1.5
2 0.4 1.6 1.5
3 0.6 1.4 1.5
4 0.8 1.2 1.5
5 1.0 1.0 1.5
6 1.2 0.8 1.5
7 1.4 0.6 1.5
8 1.6 0.4 1.5
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Table 3 Factors and levels of orthogonal
experiment design
SES
KF-
A/C B/h C D/ %
40 6 1
50 5 7 1.5
3 60 6 8 2




. 40 -

a5 201849 A 4533 % 55 4

70 C 4R e wi 12 W7
1.2.4 ERZFRBERRNEXRIRNTE
W L s 17 7 P N (] o 26 08 A S " — iy
(RSB T , A 100 mL ZE/8 7K , L -9
TR R B B o — i 2R AR A
50 mL[¥) CH,CL,, T 60 C/K{EHhnh. [a]mf 72
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FER & ik B A E, M 2. 89 mg/ g4 Bl AR X
I OB 5 S 5 U A A I R > B R pH
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Table 4  Orthogonal results of enzymolysis conditions

E
=]

. s ¢ RIS R i
5 /(mg-g™')/(mg-g™")
11 1 1 1 2.72 0.45
21 2 2 2 2.76 0.44
3 1 3 3 3 2.70 0.33
4 2 1 2 2 2.80 0.73
5 2 2 3 3 2.85 0.57
6 2 3 1 1 2.89 0.88
73 1 3 2 2.74 0.49
8 3 2 1 3 2.79 0.69
9 3 3 2 1 2.80 0.54
k2 2.74 2.75 2.80 2.80

=
N

2.85 2.80 2.79 2.77
2.78 2.81 2.78 2.79
0.11 0.06 0.02 0.03
0.41 0.56 0.67 0.62
0.73 0.57 0.57 0.55
0.57 0.58 0.46 0.53
R 0.32 0.02 0.21 0.09
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Table 5 The composition of aroma substances ne’g
=)
I VRIS 1’ 2 3 4* ﬁunjﬁ? 6" 7" 8" 9
HNRTR 83.48 97.93 82.68 120.60 100.24 125.14 114.70 104.10 147.46
Mg TR 10.76 6.71 5.39 — — 20. 82 — — —
DA 68.48 19.03 15.77 1.58 1.43 0.92 1.04 0.92 —
W5k RIR — 1.59 — 1. 66 — 2.40 — 1.55 2.90
W SRR 7.55 917 5.87 9.79 569 11.05 6.80  9.46 12.19
=k — 2.76 — - — — — — —
E+HR 1.41 7.39 — 8.30 — 8.40 — 8.32  11.30
Ny 202.34 172.69 122.02 171.59 147.74 186.33 171.38 145.93 207.17
R 24.48 23.82 21.96 21.99 19.87 22.35 19.97  22.78 24.77
2R 17.45 16.45 13.66 16.04 13.12 16.51 13.21 16.89 18.32

1,59-3-H3E 12 - (1 - {3tz 3%) -

" - 15.75 10.02 16.91 37.89 43.32 33.80 47.83 29.13 47.29
478713_%4%@%%_193_2#@

S — — — — — — 0.29 — —
(2 S i -3 - THm — — — — — 0.39 — — —
Wi -3 - T4 -1 - fiZ 0.97 1.77 1.65 6.16 — 8.85 — — 9.07
- (ZL_%TQ%BP%@% 3 5.57  5.05 3.30  6.79 2.3  6.16 4.94 6.32 7.98
B 1.18 — — — — — — — —
MR 65.39 57.10 57.46 88.86 78.65 88.06 86.25 75.11 107.43
AR HER TS 1.25 1.40 1.43 2,52 2.28 2.58 2.21 3.21 —
LRI A TR 0.34 — — — — — — — —
o R oG 1.04  2.09  4.43 1.47 0.9 1.63 2,49  6.00 2.32
VSR — — 1.05 — — — — — —
B+ H N 1.09 — — — — — — - -
iR A T FE g 4.73  4.83 520 6.97 6.22 7.78  6.35 7.96 8.45
i g T2 HF iR — 1.99 1.87 — 3.70 — — — —
ARoE T HIER (2 - Z3) B R — — — 1.27  2.95 0.62  0.81 — —
WV FRER F s — 4.55 4.56  6.00 5.23  6.89  5.62 — —
SRR P G 2.67 3.14 3.07 3.33 3.25 3.19 4.02 3.32 4.24
M 11.12  18.01 21.62 21.57 24.59 22.70 21.49 20.50 15.01
1 - A — — — 4.88 4.48 5.20 4.89 5.69 5.43
1 - /s — — 2.30 — 0.67 — — — 0.75
= 68.80 33.47 38.42 75.62 77.28 73.88 77.20 80.43 86.01
fibarT 3.46  3.48  2.83  5.01 2.74  3.53  4.95  3.74  4.30
Wk 1 -+ — 0.51 0.47 — — — — — —
] 7 3.86  10.07  8.15 — — 3.96 — 4.33 —
1 - Jubedss — — — 0.60 — — — 0.71 0.86
BRI — — 0.71 — — — 4.90 — —
M 76.12  47.53 52.88 86.11 85.17 86.57 91.94 94.90 97.34
FE R 5.45 7.30  6.15 7.04 6.90 7.42 7.44  8.14 8.97
AR HI LR Z, ] 0.92 — — — — 0.86 0.79 — 0.90
RS ] — 1.19 1.07  0.78  0.69 — — — —
2 — T-fifd — — 1.47 1.14 1.10 — — — 0.88
P2 2 - BRILA A+ R — — — 1.92 — 2.05 — — 2.50
AT T — — — — — 0.85 — — 0.91
Kbl 0.58 0.55 0.49 1.02 0.72 — 0.59 1.65 1.53
K i — — — — — 1.53 — — —

B 5 = s 0.62 — — 0.96 0.60 0.87 3.92 0.94 1.05
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Ry 7.58  9.04 9.18 12.85 10.00 13.58 12.74 10.73 16.75
POEE- S SIS — 0.74 — — 0.82 — — 1.04 1.14
K 17.15  18.69 18.66 14.15 11.62 18.59 8.04 17.27 13.24
A18 FF 5 R i 0.85 — — 0.91 — — 0.88 — —
2~ 2,6 — T T 1.68 — 1.26  1.30 — 1.3 1.32 1.38  1.43
MR E TR — 150 1.50  2.19  1.83 2.44 1.76  2.92 2.81
Rk -2 - S 2.40 — — — — 2.13 — — —
2 - R 0.54  0.48 — 0.51 0.58 0.67 0.58 0.66 0.76
K -2,6 - — 1.32 — — 1.33 — — — —
B 22.63  22.73  21.42 19.06 16.18 25.17 12.58 23.28 19.38
SRR 0.87 3.20  2.87 — — — — — —
LB H A AR B 2.54 — — — — — — — —
4 - Z WS -2 - AR SR 2.09 — — 5.27 510 6.58 4.32  6.06 6.16
N - 2.3k -2 - HILERE 2.53  2.28 — — — — 1.80 — LT3
N — Z (0] B 2R g — — 2.07  1.84  1.69 — — — —
SRR 1.29 — .75 1.29 1.27 1.58 1.8  8.28  —
TR 2.41  3.30  3.64 2.8 2.41 3.06 2.33 5.87 5.76
efth N - S - - - = = 1% - - =
2 - IE R Ak 2.35  1.72 .44 218 1.97 2.54 1.90 2.74 2.81
BT FENEIE — — — — — — — 1.92 —
A 4.39 3,13 3.43 591 559 6.16 572  6.36 7.20
2,3 =2 — AL — — — — 0.81 — 0.85 0.75 0.93
S g 0.93 1.56  1.34 — — — — — —
K NE 0.85 0.85 0.84 1.66 1.02 1.57 1.23 1.67 —
HH 30.66  28.12  12.31 29.66 40.39 17.60 48.84 21.59 33.31
G 20.23  16.03  17.39  21.01 19.85 23.45 19.98 33.66 24.58
R T S 405.41 343.14 301.98 421.07 382.19 445.85 416.37 404.10 487.65
B R IS LS/ 40 39 38 39 37 41 36 35 36
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