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Abstract: To make full use of the discarded tobacco leaves, and produce multiple fine processing
products, tobacco extract was obtained from discarded tobacco leaves, and the tobacco extract was
finely processed using membrane separation and two-dimensional column chromatography
separation techniques. Sensory evaluation screened out characteristic flavor groups with
prominent style features, and carried out recombination between characteristic flavor groups. Py-
GC-MS was used to analyze the recombinant products. The results showed that the yield of
tobacco extract obtained by water extraction was the highest and the overall sensory effect was
good; A total of 16 groups were obtained through precision processing, among which the sensory
effects of membrane separation of Snm retention solution and column chromatography separation
of Al, Cl1, and E2 fractions showed distinct characteristics, serving as the characteristic flavor
groups of tobacco extracts; Among the recombinant products, products 1 and 2 can enhance the
characteristics of tobacco aroma, baking aroma, light aroma, and sweet aroma of cigarettes, and
have a good overall sensory effect; The thermal decomposition products of recombinant products
1 and 2 are mainly composed of heterocyclic and aromatic compounds, including sweet, light,
nutty and other aroma types. This research provided reference to pluralism products preparation of
natural flavors.
Key words: cigarette; tobacco extract; characteristic aroma component group;
recombination; sensory evaluation
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FEROEL: S HCBMHRE Al 2 O T A R TR A w4 TR S Mt
CE MR T A BR ST A R HE4E, 2021 FE 8 A FTR AR 7K,
1.00~236 mm LR, HEHED .

FEAF): T/KLEE (AR, fE[E Merck Aa]) Z&MH/K (HFZE 0.1 puS/cm,

PR ERESIEFERA D 5 MR (95%, #2025 MR
AIRAFD 3 HERERK (HT-SDO1, FRMNC@AEsSaiFRAT) 5 &
FfERE (HT-120-30-ODS-B, ZRNCi@ ik B aifb AR AFD 5 50 nm P&
fig. 50 kDa X AN 5 nm PPERE. 1| kDa HXEHUE. RBEE (FHET
WRZZER AR .

FEAULS: GSC-20L B s fHIRfa i sy (Bl TR R & AR A
A]) , DLSB-30/20 BYGIR A A R ( Eilg THEUB[ERFHRAA)
CIJECTOR ! F ZhiF $Hin&{X (fE[E Burghart A %)) ;  AS-1020E 2f#{ (HA
By AT 5 7895A/5975C S AH Ak - B AL (£ Agilent AF])
CP224S B44rHrR~F (& 0.000 1 g, #8[E Sartorius AF]) ;3 HY-5 BIRG 4%
(GAZ P RAXERT D BB (FLA2 0.22 pm, REEEEBEAFD ; — XKML
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KBRS B IRA T« R210 WAL (Bt Buchi A7 .
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1.2.1 JEEREIRIH] %

W P2 7R A 0 S T ACHGRE R, ) ZEEURE N AR AINIK, 30% ZBE . 50%
LWEL T0%LMWE . 95% CBEAEAZEBUAR, BHRBTEE Y 1: 10, JRBUREN
80°C, HEHUNIA]JY 3ho $EHUEE A G L WUE IR AN R 1.2, IRIFHRM IR
.

1.2.2 HERDYIKZRESTE

o R S ) A FH 78 TR K T ) 5 B 20 O 10% RV, KR 50 nm
P&, 50 kDa BaUE WU 5 nm P&, 1kDa BXA NN B, RHNES
BB BN T — S B S R, RS TR . R
BB G — N B A OHAT IR, W RIS B
1.2.3 RRBYH AL E

¥ 35 mL MRREER IR [ 5 7 AR WA F ) 9% 4 B B 4k (i o BT e ik
AFREOEE N BT . —4ERE (s R ST Y 50 mm X400 mm, ERAM RBEER, Ve
FIRK, WIEY 8 mL/min, PEFLES Y 200 min, EAMEIPEA 378 230,
280 nm. —4EFEAEE > B 0~49 min. 49~82 min. 82~120 min. 120~200 min
I T B P09 HH 943 e N 4 AR ARAT, AR RSH R 26 mm X200 mm, 3EEF AN
IRIIERS . AR W AT IR R, SIS, A EC 10%
F 90%) LIEREFE (LA &7 LU o Bl A1 34 I 0.8%) PeMtiigEAE, Pemiik
OrE NG e AR B B 4RI RSN 20 mmX 460 mm, IERA KR
R, 4ESr BRTEA 100 min, SRAEWES B A, FHILENE 15
mL, AMa K358 230 nm. 280 nm.
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Table 1 Recombination plan for the characteristic flavor groups of tobacco extract

S g o 0 XU ZH 38 EL 3]

PR S 5 nm Al Cl 2
1 1.00 1.00 1.00 1.00
2 6.67 253 1.00 2.53
3 6.67 1.00 253 1.00
4 253 6.67 1.00 1.00
5 253 253 253 6.67
6 253 1.00 6.67 253
7 1.00 6.67 253 2.53
8 1.00 2.53 6.67 1.00
9 1.00 1.00 1.00 6.67

1.2.7 BEA R RRE ST
IERRFAF: ZARSE: 900 °C, ZYERTE]: 0.2 min; HEREREZ: 280 C;
FE R 1 L.
N AR B DB-SMS BANEFE(30 m X 0.25 mm X 0.25 pm); A
He; FEiE: 1 mL/min; #EFECRE: 250 'C; FEFTHE: 40 ‘C(3 min) 10 ‘C/min
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240 ‘C(0 min) 20 ‘C/min 280 ‘C(15 min); HEFERIR. BEBSEFE, 2H: 50:1;
GC-MS &z fE: 250 'C, MEJr: EL BFUREE: 230 C: VUM
FE: 150 C; HEREE: 70 eV; HMBNA: 28 HERmEE 29-450
a.m.u; VA FAEERSE: 3 min.

ficH B brAa H Ve T AR 5 LU H B B BRI R A S
2 SR 5iHE
2.1 EREIR S &

ANTERE TSI (77 R WAL 2, KSR R e, BEE 7 LI LA
b, SEHU AR R T RS, KIEIRIG I R L1 95% LBFHR U™ 1) 2
o

ANTERA SR BORAT MR SR U P R P e R I 1. AT,
AR TSR BORAG B S BUOVIAE 25 G M0 _E RSB AN JKGE 7 i AE SR = A
SMFEENE . RTHEE MBS L ST A T R 2R S RIS . 95% 4
W AR SRS A it BB PR 39 i 2% ORI 03 7 3 R 07 T A e PR Dk, (R AE
SETHAE N VT T TR AN B, T ELE O R R A A B S A A A
M7 50% £ SEHCRAT AR b ££ 5% 5 T AR AR SR THVE T, (E ARG 6 A
R TTERAN IR SR A S BRLE,  SRE XS BCE 1E AR I A5 2, L€
KSR N 5 SRR AN X R

R 2 RFHHHARE H

Table 2 Extraction yields of the discarded tobacco leaves

PRI FEER/%
K 74.1
30% L1 62.9
50% L1 57.8
70% L1 46.8
95% LI 35.7
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Fig.1 Sensory evaluation results of the tobacco extracts
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Fig.2 Flow chart of the fine processing for the tobacco extract
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Table 3 Yields for the groups of tobacco extract separated by membrane technology and two-

dimensional column chromatography

AT 1F2/% HEEd 5 132/%
50 nm £ B 12.25 Cl1 2.76
50 kDa #} F4 7 5.04 C2 0.24

5 nm # F 13.26 ) 0.38

1 kDa # F 14.67 D2 0.33
Al 2.82 El 3.22
A2 0.32 E2 5.91
Bl 243 E3 0.32
B2 0.82 E4 -

7#: DAl. A2, Bl. B2, Cl. C2, DI\ D2 /3HMCRERE 2 1 =4 AL B. C. D4 & 3R1GHI4LRE;
E1~E4 5355t B 2 e A~D M H 4R @< REEREK, Tt B i
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Fig.3 UV absorption spectra of the fractions of tobacco extract separated by two-dimensional

column chromatography
X R R SRR I T ARAF 1= AT TR E VAN, AR WE 4. WA=
KRER, FPRRNAHRE B4 RN HIHMTIEN . IR 4 PR E PN A Rl LB 1,
ARSI 28 J5 3 18 B 0 oy B A A B R R 2 Rk, HARBIX
SR, 25 nm B BRE MERBUE B A . B E. BTE R, wAAE



RIYIEILTE 4 a0 BRI AR A1 AIRGRA R L, KR

. EARM; AR Cl R R E R E R, R, EINEWE, RN

R T Z WA IRIN T, R B2 #R R, A RERTE T S HAE IR %
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Table 4 Sensory evaluation results of the products separated by membrane technology and column chromatography from the tobacco extract

EE N TR 50 nm 50kDa  5nm#;  1kDa#

B i Al A2 Bl B2 Cl c2 D1 D2 El E2
b BEm AEW BA A
A 6.5 5.5 7.0 5.0 6.4 6.0 6.4 6.1 6.8 5.6 6.0 5.5 6.0 6.4 5.2
FEMH 6.0 5.6 6.5 5.0 6.4 6.0 6.4 6.2 6.6 5.8 5.9 5.8 6.0 6.4 5.3
il reeswinl A
- 6.0 6.3 6.5 6.4 6.9 6.9 6.7 6.4 6.6 6.3 6.3 6.3 6.4 6.5 6.3
i3
S 6.2 6.0 6.4 6.0 6.4 6.1 6.1 6.0 6.3 5.7 6.0 5.8 6.0 6.4 6.0
TSR 6.0 5.5 6.0 5.7 6.0 6.0 5.6 5.9 6.0 5.8 6.0 6.0 6.0 6.0 5.9
Zhk 5.0 5.0 5.0 5.0 5.0 5.0 5.1 53 5.0 5.0 5.0 5.0 5.0 5.0 5.0
myiay b g
N 5.4 5.9 6.0 5.4 6.0 6.3 6.2 6.0 6.0 5.5 5.6 5.7 5.8 6.0 5.8
Eiyaps
sk T
) 5.8 6.0 6.0 5.8 6.0 6.3 6.1 5.6 5.9 5.9 5.8 5.8 5.8 6.0 5.8
Yo K
K8 6.0 5.7 5.5 5.8 6.0 6.0 6.1 5.6 5.9 5.8 6.0 5.8 5.8 6.0 5.8
i igibe 5.9 6.0 6.1 6.0 6.0 6.1 6.0 6.0 6.0 6.0 5.8 5.8 5.9 6.0 5.8
W R 45 6.0 6.0 6.0 5.9 6.0 6.1 6.0 6.0 6.0 6.0 5.9 5.9 6.0 6.0 6.0
B 5.8 6.0 6.0 5.7 6.0 6.1 6.0 6.0 6.0 6.0 6.0 5.8 6.0 6.0 5.8
LS 2.8 2.0 2.6 22 25 2.5 2.5 25 2.9 23 25 25 25 2.9 23
FRIA 1.0 1.0 1.0 1.0 1.0 1.0 14 1.2 1.3 1.0 1.0 1.0 1.1 1.0 1.1
EUS 0.1 0.7 0.0 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
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Fig.4 Sensory evaluation results of the recombination products of characteristic groups separated from the

tobacco extract
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Table 5 Py-GC-MS analysis results of the number 1 and 2 recombination products

i

AERLIH K
A2 S B ) B 19.32% 0
LUEIN
2-FgE
(e 2-ZFEmme . 3-F 3k
SHE . EHHE  AF
iR YN Nk
DTk, BbAh, BARERMER S AR, W 2- R BRI . RO ORI, 2-HIESE
TR 1%z, TR

AHXT 5 B/ %

LRI TR] min AR C i 1 )
4782 it O IR IE R, Rk 0.25 0.15
5.026 EZNp AL B, PRIk 0.34 0.25
5.294 GiES Hi A 0.14 0.13
5.568 2-F kit g R, SRZUAME PR IR e Uk 1.71 1.54
5.787 2- LRI %%\ﬂﬂ\%gﬁﬁ\ﬁi\% 0.18 0.13
5.929 2-FF [ i /P 0.36 0.22
6.036 3-F Lt / 1.37 1.60
6.212 2- ki v / 0.82 0.91
6.578 LHER A7 Em Ak 5.13 4.94
6.782 Hof 2 / 1.15 1.54
7.056 2,6- LM IE WAL, AR L. PR 0.16 0.25
7.256 KN T IEAEZERL, AR E S 3.75 3.85
7.495 2-Z Hknne SO b 0.55 0.52
7.636 y-1 A Wy RN FERE 0.17 0.15
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