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Abstract; Based on the fermentation pretreatment of B3F tobacco leaves in Baise, Guangxi by Saccharomyces
cerevisiae, the tobacco leaves were further fermented by oligotrophic maltophilia. The optimum fermentation
conditions were determined by single factor test and orthogonal test; The changes of conventional chemical
components and aroma components of B3F tobacco leaves in Baise, Guangxi before and after mixed microbial
fermentation were compared and analyzed, and the improvement level of sensory evaluation quality of B3F to-
bacco leaves after fermentation was studied. The results showed that the optimum fermentation conditions of ol-
igotrophic maltophilia were inoculation amount of 8 ml, fermentation temperature of 34 “C , fermentation time
of 60 h and humidity of 70%. Under these conditions, the mass fraction of petroleum ether extract of fermen-
ted tobacco leaves reached 16. 50%. After mixed microbial fermentation, the contents of total sugar and reduc-
ing sugar in conventional chemical components of tobacco leaves increased, and the sugar alkali ratio of tobac-
co leaves increased from 6. 77 to 7.55. The mass concentration of six important aroma components in tobacco
leaves ( megaketene, damascus, eggplant, dihydrodamadone, vanillin and dihydrokiwifruit lactone) increased

by 6.65% compared with that before fermentation. After fermentation, the aroma quality and aroma plumpness

of tobacco leaves increased, and the irritation and miscellaneous gas of tobacco leaves decreased.
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1.1 ##

FHIE P E A B3F R ()P A Tl
A BRI B R AR O SR AL ) B A 8 S
f 40 mm B 5GBS B AT i A .

PR TR TR Saccharomyces cerevisiae
ULz W A TR B R M Stenotrophomonas
maltophilia ( H EITRA ) AP RS B2 D 25
AP TR, H A %5 A CGMCC No
13905). !

1.2 FEMNEHFEE

FHAL R B 5% - SW—CI-TF B 8 A X i 14
RTAES , 3N A 25 A BR A Bl ™ LDZX -
S0KBS RISy A& J) 28 K K T g, Ll o2 R Y7
AP 5 [ ZE AR 2R R B KON B 3 B AY
#r) 77 ; DLSB - 1020 fi% i ¥ 08 25 52, KM
BN Ee A BR A 7] 77 s DHP - 9162 fH IR F5 46, K
OTHRMZEE AT 77 ;7890C GC-MS (BB Y,
[ Agilent 23 H] P2
1.3 EFELH

PR R 1 FE 5 (M) > KL HPO, 1 /L,
MgSO, - 7H,0 0.5 ¢/L,KC1 0.5 g/L.,NaNO, 3 ¢/L,
FeSO, - 7H,0 0.01 /L, JE4# 30 o/ L.

VA7 SF ISR PR T R R 3R (M2) L KNO,
1.0 g/L, KH,PO, 0. 5 g/L, NaCl 0. 5 ¢/L,
MgSO, -7H,0 0.5 g/L,FeSO, - 7H,0 0.01 g/L,

FELEHE 1 o/L.
1.4 EWHE
1.4.1 HEHREEFE N -80 °C UK H B BRI
PRERE ) B 0 ] R 5 33 2k (M1 BE R 28, Jo A
20 o/L Biflig) , 7F 28 CREFRAH HLEE 9% 24 h. Pk
PR R BBV, BEA 30 mL AY M1 IR B 75 5%
W 7E 28 °C 180 r/min £1F T 5533 24 h, 3k45
Fh . DIARFR ST B0 2% B 42 Fh i $: Fh T
300 mL M1 AARSS TR v FEAH R 258 T 15 57
24 h. B WL 8000 r/min FUFEHES.Cy 10 min,
R FIE W RUTIER T 30 mL CRKH HE
PR, & H.

=80 °C VKA H I W 22 27 S 57 PR T
REAE M2 [ER RS TR A TE 30 C H SR AR B AR
12 h. BRER KM , B2 A 30 mL 19 M2 ik
Wrgedoh ) 7E 30 °C 180 o/min 5 1F T 8 3%
12 h, AT T DMARECR 29% 13 fh &
HeFP T 300 mL M2 VAR KE I B b ZE AR R S5
TSR 12~16 h. K EW LA 8000 r/min Y45
B30 10 min, & I BUTIER T 30 mL JCH#
K EEBIR, & H.
1.4.2 FHEREABERFAAE M40 14]
(7 ) P8 1 {5 B3F MR EAT R BT 2
B 10 mL RIS P F TR BB, Y A BTN TE 50 ¢ T
VU B3F Mt RIS 30 °C 1R JE 70% 1)
FE YRR VR 2 B A B B R 5% 48 h
1.4.3 BEFEFEMELABRAHEREZR
Wit TI0E 22 2F S 5 S R 2 TR 1 B
REETAL RS 17 VE E @ B3R JE I A7 —
AR T M Ay kR U)K
BEE lAE R IDTRR ST IR AEER W
Bl Ay A S A0 I RN A Y AR AR
I, AR SCL 50 ¢ WIALER) PG & & B3F JE A R F
FEXG, LA MBS ) B o O e 4%, Ak
W& LE L VM A A R AR R

)R /0 3L 2 mL 4 mL .6 mL. 8 mL
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Ak B it E R+ FEOK S 2R R 70%, 7E
28 CA&M N REE 24 h, K455 22 £ ik

2) BT B S mL W 2 2F S IR AU
BRI SR AL BTV E A B3F JENt L,
HFEIK o BB E 70% , 43 BIFE 22 °C 24 C |
26 °C 28 °C 30 °C 32 °C .34 ‘CH136 C&MHT
RE 24 h, 2 S AR 0 A Tk 5 IO T

3) K e H]  BU 5 ml. W 27 25 55 77 PR 1R
BRI S BHR LR WAL VY (6 B3F RN L,
HNFEAK I IR E N 70% ,7F 28 C &M R4l k&
%12 h .24 h 36 h 48 h .60 h 172 h, K4k
i WU A Y Tk 4 HC) o 2 3

4) R B S mL W 2 2F S FR B MU
BRI AE AR BTV A B3F JENt L,
IR I3 AR JE 5301 R 30% ,40% ,50% 60%
H170% , 7 28 C 5644 R EE 24 h, K4S R e
T 5 AT Tk i JBCH o 43 4K
1.4.4 ERREEIT LA lBEE Iy b
YR TR bR, BEHUR BRI (A) R IR
(B) KEERTE] (C) RN (D) #4714 A
2 =IKOEIEAS IR, AR E W 22 2F 5 5% B I 7
R EEAAE. IEACIRE A K ILEE 1.

A1 ERRBRERFERFA

Table 1 The table of various factors levels of
orthogonal test

IK A/mL B/C C/h D/ %

1 4 30 36 50

2 6 32 48 60

3 8 34 60 70

1.4.5 MAM B BRAMR S G225
I FLI R B R E B R AR T X PUAL 2RV
B3F MM EAT A s FHAF LY JCTR K, 329 2 W
FEFALFET PG 5 € B3F MR L 7E [FRE 1R
JE N B R R R RE AY BsF Ta] , AR Do B2 5 LUK ]

PR A BT P (0 B3F MM 2 (4], Xt ke
G3HIT R T i AR 8 A B3 RN SR 10 Y
A W5 e B T I 2 0 JR T R T g
FAK, LA e & 1 I 000 i 4 i T Y 4
THL.

1) H HAL 22 B A3 1 I . 2 BESCHR [ 16 -
1917 B8 77 3200 2 0 - v S A A LR
SRS S ISR 20 ] A% D 230 R A -
SIHE R TR RN GE B3 B

2) M B B A Y BRI BRER 30 g it
40 mm S FETR AR , BT 1000 mL B Be
H L EIIA 100 g Y TC/K B RR 1 F 400 mL 24
K IRHIE SR TN [R50 A s e — 3
HL R TINAA 73 8 0 00— K AR P i e —
A 100 mL & BERY 250 mL BB,
PR HEAT 60 COKVEIER , AR — IR I ik
B IF AT, 2.5 h JE 2] & A 100 mL 5
FHGE R A2 IO W 2 RO 1 AT A6 B3 25, 75 %)
H PR AR IO, 7 PR AR O R A — R &) TJE
IR BRBR AL T ¥4 1, i 0 S5 B A A 2%
14 % 1 mL A2 47, FH GC-MS #E475E JE /T

GC MR &5 1. HP -5 MS B 405 H: (60 mx
250 wmx0.25 pm) ; FEAE R EE R 240 C ;80
4 He (413 4 99. 999% ) , 7% 4 1.0 mL/min;
SISO AN TR R 1.0 pL. FHR
FEFF 3% E 50 °C (4 min) J5 LA 3 °C/min Y38
FHEF] 70 °C (5 min) , F- LA 2 C/min )35 T+
3] 100 °C (17 min ), SRJF LA 2 °C/min 13
FHEE] 120 °C (10 min) , 5/ LA 6 C/min F 3
FHEF] 280 °C.

MS MR ZEAF - AR 2 IR BE 280 °C 5 B 1 i
TEEE 280 °C 3 URATHRIE 150 C ; L FAr el
JE 2.28 kV; LB XT38 (B, g
70 eV IEFIFER 10 min; 3G, 14 R
I (m/2)35~500 amu.

3) MR BB VTR 9. #0013 Rl
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VK. FT 3Bt iz B SRR LA AR SEARER ) A
M ) A A8 AR R B A S
K AR T WHEAR A TECE PRI
1.5 #iEAE

K H Excel 2016 X 52 45 B4 i 17 58 11 43
M, B SPSS 17. 0 647 i 25 M 22 4047
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2.1 BEFEFERFLABEGFEERRR
g3

2.1.1 EME B EXT AL EUY
AYBORRE AN 1 FTs. FR L AT A h
PEEY) 0T 12t 53 RS BB A6 T8 27 2 S 7 B TR 4
SR I T, SRR R 6 mL B A
PP T EGE B iR K, Z 5 B B A R
B R AR R, X AT RE S B O At ok,
PR KA i S 3k 22, 5 ) T 0 3 T D
A E DR EEFNAC T, 3 A T ik 2 ) I
EOMBREAC. UL, BEHUE 22 2R R U
RIS HAHEA R 6 mL.

2.1.2 KREERE TR FE XA i k£ HLY)
JRE B 2 frs. R 2w s, bl

201
I8 T

?;16 N
147
@12 r
RIOL

| | 1 (]
2 4 6 8 10
R E/mL

1 A2 6 b BAR IR T2 5 200 e

Fig. 1 Effect of inoculation amount on mass

fraction of petroleum ether extract
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Fig.2  The influence of fermentation temperature

on the mass fraction of petroleum ether extract
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T e BEAR A . 5 K IR HE O 60% I, 41
T B SR IR 14 Jor 2t o0 Bk ) e K, X e fh T4
PR EE AR R, AN BE I 1) 1 114 955 1 A A2 8 22
2R M R A BB Y R A B T A
IR BV P AR K B A 5 (H R R
JE 5 i I, AR B 2 B, R e O AR R
M BEAR UG 22 28 SR 7 F TR A AR AR
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Fig. 4 The influence of fermentation humidity on

the mass fraction of petroleum ether extract

2.2 EXRIELER

TEACIRIG 45 9 W 2, IE iR I 45 5 )y 22
SYHT LR 3. PR 2RSS S VT, 5 A Y kR
Yyt B B R KM R, >R, >R >R,
RIEERh & > % e IR R > & I Bl [B) > & AV B 5 /i
D5 253 Wt J w0, H 0 0 A T Ik B B o
HOTRGE R B ARERLIE | A TR ) R A
M RE X HGE RN 3 1B 3SR 45 R i Al A
J& A,B,C\D,. I, F AE K T 5 1 02 2 b i
8 mL, KWEIRE 32 °C, KEERT (] 36 h, & BEIR
JE 70%. FEMARBESAE T, Am kb By o i
N 16. 50%.

F2 O EZRBEER
Table 2 Orthogonal test results

N W=
e A B c D ﬁ*%ﬁgfgf}j?

I I 1 1 1 12.79
2 | 2 2 2 13.03
3 | 3 3 3 14. 88
4 2 1 2 3 13.67
5 2 2 3 i 15.48
6 2 3 | 2 14,43
7 3 | 3 2 15.08
8 3 2 | 3 16.50
9 3 3 2 | 15. 82
k. 13.57 13.85 14.58 14.70
k, 1453 15.00 14.17 14.18
k,  15.80 15.04 15.15 15.01
R 223 119 0098 083

k3 ERBLERGT EHNH
Table 3 Orthogonal test results of variance analysis

TR AmE WM U5 F

A 2 22.614 11.307 19.153™
B 2 8.283 4.142 7.015
C 2 4.334 2.167 3.670
D 2 3. 184 1.592 2. 696
R 18 10. 626 0. 590
Jvill 27 5 828.622

FEiF, 0 (2,10)=7.565F, »s(2,10)= 4. 10.

2.3 KRERRIEEMEMUFER TS
IREWEY K BERT S B3F JH I ML
B B AN SR 4 FroR. i 4 al R, R
A PSR R AR R BT R
AL FEERS S5 LE Y R I3 1, I I A SO A i
VSO Tt A JRE U] 8 8 s AT R AR I R 1
O Jor e W it B S 5 KA B SRR R
AR WY WEDR L AN S L R T e A A T 4R
[ GLINEIE o3 P L R R A A o W s -
ARACAEIE AR T PR R A R O RS ke
T A R AR A 5, DT R R T A R

fif L.

F o4 RO AEM K EERT S BIF SR AL R Bk E

Table 4 Mass concentration of conventional chemical components in B3F

tobacco leaves before and after mixed microbial fermentation

B SR/ &5/ vl
An

&/ BAE/

f= 3 -
(mg-g”')  (mg-g')  (mgg') (mgg')  (mgg')  (mgeg') R B
25 141 127.2 125. 4 18.8 3.8 2.30 8.08 6.77
popetl 129. 8 130.5 18.7 3.7 2.30 8.35 6.94
e 140. 5 138.9 18.6 3.6 2.36 8. 64 7.55
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2.4 RERIEENEERS D

TR A W A T I R TR 3 10 XoF L
SIMTANZE S B, FREE S TAL, SRR R A
g TSR B R A TR W) R AL B T 7Y
B3F M M 5B N B Wk O A om
64.21 wg/mL, SRR (HE & =%
] R ES TR iR | SR R | A P P T R
SRR N R X 6 FhEE EEECE B B AR A
BOK, BUR W B B 2 455. 68 pg/mL 42 /&
2 619.01 pg/mL, 3G T 6. 65%. I {k2%
s AL G W (B2 ) RN NE S W o X A
AR EA B . R R T S R A
W AT U RS I e S A5 (B2 ) N
FREAALE Y T, TG MR 1 BT, E A A
SR SCHRARE . 7 A A5 2 ) 7= A TR X 5 M
JRE AT S R, e A E R B T,
TG 2R BRI, o R A
WS- IR 4. R 1 P A 1A
PRARAEGH | A R JH I A3 R S oy 22
SRR (EFERY) TR B =R OE SR B
SR U e DO NE R w2
TIEM IR BT X S A SRR A R B
2.5 BEERERSH

REWMAY KBRS E B3F M8 Y BB 1
A5 RN 6 i, R 6 WA, 525 (41 M
X HRZH AR LY, 36 20 1) 75 <05 R AR R 1 i 3

S AN 2 SR R I EE A R,
AR BT 38 B R0, SR B 5 5 X 2 PP
SR 44,0, M HEXTHRZHAT 1.0 it v, %
IR A TR 0 R BRI 1 R P () VRIS 5

3 %5ip

ARSCLATPE € B3F M BSR4 7E
PR TS 2 BE o T VG B A X B3F MR AT &
TR BRI LA L, >R WG 27 28 5 5% B0 TR X i
R 3 — 2 I, 3 ek B PR 2R 6 I A8 3
W e R A 1F, S TIR A MY Rl
PO A EHLIX B3F (A X LA 8 TR A I
AW R BERT G T VE X B3F JH R R
4T R W5 B AR Ak, FEF 9T & I 1
BB PRI i BT B B2 T KT S5 SRR
ST A B TR, R
8 mL, KIFIRE K 34 °C, KEERTTE] ] 60 h, 1B
K T0% , FEZSAT T A i Bk H B o 50 B0k
16. 50% ; 1R A 1A= 1 A I R i R4 2% B A
H SRR JEORE B 0 35 T3 0 i L
i 6.77 $Em 3 7. 55, R B S =R R
77 e N R o~ S S e W 2
e TR 6 Fh H 22 35 Fr 40 0T o ok B B o T
6.65% , X 1 — & B A Rk 70 i i
WA fh JBT 5 & T i R e S BA BTHE An, J
S/ L 311y v e 29 1 I I = B R 1 1 A 53

kS RSB K BER] )G AT I B R AT T

Table 5 Comparative analysis of aroma components in tobacco leaves before and

after mixed microbial treatment pe/mL
v o EE= - B —AR EOLIEs — Ak 6 F A A >
B g KUW . . e
ZHA 1235.23 55. 80 563.15 319.21 93.22 189. 07 2 455.68 9 990. 98
X HRZH 1239.54 56.90 570.24 325.32 95.12 192.23 2 479.35 10 021. 87
N e 1 276.09 57.90 595. 82 378.96 99. 07 211.17 2 619.01 10 055. 19

% 6 RABAYE BEE)E B3F AT 6 BB IRR 4

Table 6 Sensory evaluation results of B3F tobacco leaves before and after mixed microbial fermentation 43

FE FA FA = Wz P 7R, £h3k AR By
S HH 7.0 6.0 6.0 6.4 5.6 6.0 6.0 43.0
Xt A2 7.0 6.0 6.0 6.5 5.7 6.0 6.1 43.3
el 7.2 6.0 6.0 6.6 6.0 6.0 6.2 44.0
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