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Abstract: Single factor combined with orthogonal test was em-
ployed to optimize the best technology for fermentation of
tobacco leaves by Lactobacillus plantarum in this study. The
chemical components, aroma substances and sensory evaluation
of fermented tobacco leaves were analyzed. The optimal fermen-
tation technology of tobacco leaves by L. plantarum was achieved
when the addition of L. plantarum, glucose syrup and soy

protein peptide was 0.80%,, 5.0%,, and 0.05%, respectively, with
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fermentation for 8 days. The starch content of tobacco leaves de-
creased to the most significantly, and 9 kinds of new volatile aro-
ma substances were detected. The content of nicotine decreased
by 5.58%. Fermented tobacco leaves from different regions was
compared, and it was found that the addition of L. plantarum,
carbon and nitrogen sources could effectively improve the
smoking quality of tobacco leaves from various regions. The con-
tent of starch decreased significantly while that of soluble total
sugar and reducing sugar increased significantly (P <C0.05),
among which the tobacco leaves from Chongqing changed to the
most extent. The total alkaloids and total nitrogen content of to-
bacco leaves decreased slightly while the sensory evaluation was
enhanced significantly (P <C0.05), among which the tobacco
leaves from Guizhou improved to the most extent by 1. 875
points.

Keywords: tobacco leaves; Lactobacillus plantarum fermentation; phys-

icochemical indicators;sensory evaluation
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Table 1  Addition amount of glucose syrup and soybean

protein peptide %0

G I B REEARK
1 0.5 0.005
2 1.0 0.010
3 5.0 0.050
4 10.0 0.100
5 20.0 0.200
6 50.0 0.500
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Figure 1 Effect of microbial species on starch content of
tobacco leaves
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Figure 2 Effect of inoculation amount on starch content

of fermented tobacco leaves
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Figure 3  Effect of C and N additions on starch content of

fermented tobacco leaves
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Figure 4 Effect of fermentation time on starch content of

fermented tobacco leaves
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Table 3 Results of influence of factor interation

Fe A B C  EmER/%
1 3 3 1 4.72
2 1 2 3 4,04
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Table 4 Changes in volatile aroma materials in fermented tobacco leaves
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Table 5 Chemical composition of fermented tobacco leaves
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Table 6  Sensory evaluation of tobacco leaves after fer-

mentation compared with control leaves

MM AR AR R R R/R% B
il 2.0 1.5 1.5 1.5 1.5 1.625
M 2.5 2.0 1.5 1.5 1.5 1.875°
At 1.5 1.0 1.5 1.0 1.5 1.300”
% 2.0 1.5 2.5 1.0 1.0 1.675”
h 2% 0.5 1.0 1.0 1.5 1.5 1.025”
KM 2.0 1.5 2.0 1.0 1.0 1.575”

TR = B AN 2506 H A Uk X 2506+ 220X 2094 + i
PEXT5 20 H ARk X 15005 % Ko 3 — 7 i K e FE 5 % B A

] 8 d. I 00 A 3 b 2 B A R B (P<C0.05) , L
PR 22 B KA IR P E 3k 44.8 00 . K I M R 3 JRURE 4
B T 5 A A L R R R O D s P
FETH(P<C0.05)  F v 5 M 2 e A i A < L A OB ROR
FETEUIE L LR S A AR 2 USRI S S X
S T AR v Bl A AR AL 2 AT 00 A . MR S T A o
P Py A ™ Fh 2 B0 R AR (L .

S &k

(1] E. 3 KA 0 48 A SO W ge (D, 8L - 74
MR K%, 2013 1-2.

[2] WAy, wEl, My adhl, 4. — MRS 2 0 B0 i 1 Xt 2 0% )5
T I 22 1 ) S5 A A R R LD . o AR B 223, 2019, 25(1) .
23-28.

(3] #lE, KILA, BESC, 5. £ R Mk L9 A1 AE o 3% A i i R
B T, WiVl 22 3% . 2018, 30(5) ; 854-862.

[4] &40, HAEE, Yok, 5. B & BORSE Fasmnt
MU S BB 5E )], v RS . 2019, 38(3): 170-176.

(5] 42 H. % ek &1 % 00 18 00 50 0 &6 0 22 S 30 5 5k 7% 1k BF
E[D1. J7M . AEREE TR, 2016.

[6] EWEk, MyMesC, FRETTe, 5. JEH 28 Bly B i fof A0 b o 3 3
FIBFSEL]]. P EME RS, 2005, 26(2): 37-39.

(7] LA, B, SEEE. 5. BT ek & G B &
B FC 5 vt i OC R W LT . TARR R, 2015, 42
(8): 11-16.

(8] ELINI. #4iA. EEWH . 4. BT 3R &S HRE F
HIAISEMERELT]. PR AR F4H] . 2017, 30(7): 1 533-1 537.

Lo XA, ToF#a, W38, 5. 06 M4 5 B A 0 o v 52 3 114
TEBEFE]. K 4nfe T, 2007, 24(9) ; 881-884.

[10] V=T, FHEHIL. M. 5. FBM LIBME R T 9 R 2

A EHC 5 A OEAR D], T E I RRR A, 2018, 39(3): 83-
91, 100.
[11] #4755, 55, R ™ 7 BB R R B AR B0t 4
S ERLT]. &SP, 2018, 34(11): 200-204.
[12] fap H55, Ao, SRIEE, 45, MRnk shye b & G Oy B
Hoa [T, B R, 2012, 28(2) . 229-232.
(F#% 226 W)



226

MR ADVANCES

Papaya seed represents a rich source of biologically active
isothiocyanate[ ] ]. Journal of Agricultural and Food Chem-
istry, 2007, 55(11): 4 407-4 413.

[27] GARCIA-SOLIS P, YAHIA E M, MORALES-TLALPAN
V, et al. Screening of antiproliferative effect of aqueous ex-
tracts of plant foods consumed in Mexico on the breast canc-
er cell line MCF-7 [ ]J]. International Journal of Food
Sciences and Nutrition, 2009, 60(S6): 32-46.

[28] JAYAKUMAR R, KANTHIMATHI M S, Inhibitory effects of
fruit extracts on nitric oxide-induced proliferation in MCF-7
cells[J]. Food Chemistry, 2011, 126(3): 956-960.

[29] HIROSE M, YAMAGUCHI T, KIMOTO N, et al. Strong
promoting activity of phenylethyl isothiocyanate and benzyl
isothiocyanate on urinary bladder carcinogenesis in F344
male rats[ J]. International Journal of Cancer, 1998, 77
(5): 773-777.

[30] ADEBIYI A, ADATKAN P G. PRASAD R N V. Papaya
(Carica papaya) consumption is unsafe in pregnancy: Fact
or fable? Scientific evaluation of a common belief in some
parts of Asia using a rat model[ J]. British Journal of Nutri-
tion, 2002, 88(2): 199-203.

(31T RMIH . 2. BB, 5. B AR T LI 57 5UR ' B
A T R s L) .t R A A A%k, 2014, 22
(16): 2 277-2 284.

[32] FI, 2P, Th3CH, . AR KA F o 5 i 5URR % iR
(BITO) iy #0988 B 30 [T 1. #4049 % 4. 2012, 3(2):
130-134.

[33] KHUZHAEV V U, ARIPOVA S F. Pseudocarpaine from
Carica papaya [ ]J]. Chemistry of Natural Compounds.
2000, 36(4): 418-418.

[34] RIVERA-PASTRANA D M, YAHIA E M, GONZALEZ-
AGUILAR G A. Phenolic and carotenoid profiles of papaya
fruit (Carica papaya L..) and their contents under low tem-
perature storage[ J]. Journal of the Science of Food and Ag-
riculture, 2010, 90(14): 2 358-2 365.

[35] JTAO Zhe, DENG Jian-chao, LI Gong-ke, et al. Study on
the compositional differences between transgenic and non-
transgenic papaya (Carica papaya 1..) [J]. Journal of Food
Composition and Analysis, 2010, 23(6): 640-647.

[36] AFZAN A, ABDULLAH N R, HALIM S Z, et al. Repeat-
ed dose 28-days oral toxicity study of Carica papaya L. leal
extract in Sprague Dawley rats[J]. Molecules, 2012, 17
(4) . 4 326-4 342.

[37] NISA F Z. ASTUTI M, MURDIATI A, et al. Anti-prolif-
eration and apoptosis induction of aqueous leaf extract of
Carica papaya L. on human breast cancer cells MCF-7[]].
Pakistan Journal of Biological Sciences, 2017(20): 36-41.

[38] HADADI S A, LI Hai-wen, RAFIE R, et al. Anti-oxidation
properties of leaves, skin, pulp, and seeds extracts from green
papaya and their anti-cancer activities in breast cancer cells ] ].
Journal of Cancer Metastasis Treat , 2018, 4. 25.

[39] HUSIN F, YAAKOB H, RASHID SN A, et al. Cytotox-

B 22388 | 2020 £ 5 B | RS

icity study and antioxidant activity of crude extracts and
SPE fractions from Carica papaya leaves[ ]J]. Biocatalysis
and Agricultural Biotechnology, 2019, 19: 101-130.

[40] MBS, o AJIAF b 5 40 0. W T A9 4 IR ML BEL D). K.
RERHLI . 2018,

(417 ALk o, A4, skak, 4. I E S EURE (ITCs) I FF & 3
R BAARTRDI]. (L THERE, 2011, 3008 1) 291-294.

[427 L1 Meng-sun, ZHU Ming-yue, LI Wei, et al. 270P Benzyl-
isothiocyanate induces apoptosis and inhibits migration and
invasion of hepatocellular carcinoma cells in vitro [ J ].
Annals of Oncology, 2016, 27(S 9): 1-2.

[43] TSAI T F, LIN Jin-feng, LIAO Piao-chun, et al. 304 Benzyl
isothiocyanate induces reactive oxygen species-mediated
autophagy and apoptosis in human prostate cancer cells[J]. Eu-
ropean Urology Supplements, 2014, 13(1): e304-e304.

[44] NAKAMURA Y., MIYOSHI N. Cell death induction by iso-
thiocyanates and their underlying molecular mechanisms[ ] J.
Biofactors, 2006, 26(2) . 123-134.

(457 AR T AJTAF 57 B0 5UBR 6 11 1 4 S HOReE R 22 [ D], K
A KRR, 2014, 14-21.

[46] eV, BABSE, A, 55, T ARJOK o 5 R % Tk B
ME TR Ar T e R (1], B A B4, 2018, 34(3):
270-275.

[47] %, BAINWP AN E ST R AR R 76 L
Ak, 2017, 38(1) . 234-237.

(k3% 204 7O

[13] BUJALANCE C, JIMENEZ-VALERA M, MORENO E,
et al. A selective differential medium for Lactobacillus
plantarum[]]. Journal of Microbiological Methods, 2006,
66(3): 572-575.

[14] A=z, BB MW 30 FF B B 700 A 7= 0 20 B 1
FE[D1. J7IN: SRR E TR, 2010: 8-9.

(157 R, 68 5, 2 B U8, 5. FE 4 2LAT 1A 19 A 213 6k A4l
W HERLT ] Fl R 5 HEOR, 2018, 41(1): 33-39.

[16] DI GIACOMO M, PAOLINO M, SILVESTRO D, et al.
Microbial community structure and dynamics of dark fire-
cured tobacco fermentation[J]. Applied & Environmental
Microbiology, 2007, 73(3): 825.

(171 Z= 55 0. Ml A 4y B JFC A 0 % A0 2 A b 4 4 T AE 52
BRI, A M4, 2019, 46(6): 1 520-1 529.

(18] 5, FAT, B A, 4. Tl s i 7= Ve by i 2 6 4T 8 78 J 0
KRS o R VA A L HTRIF S LT . v A R AR 4. 2017, 23
(4): 56-63.

[19] sBA, sk A M, A6, 5. LR EF®RY S & W
TEE BRI A SR L) ] B S LA, 2019, 35(D) .
209-212.

[20] k. ASIE ™ DX 45 A0 JE 8 & i 43 1 5 s B 5 40 R 7 B A Jk
HE R SCRLD] FBIN : WAl K%, 2011 19-20.

[21] BRI, A700 8y, e, 5. NI & % 00 & <R R 4 R 1E
BH BEE AR g L], = m R K 22 4, 2016, 31
(3): 489-497.



