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Surface microstructure of tobacco cuts treated with different humectants under the low-humidity conditions
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Table 1

Fitting results of different kinetic models under the low-humidity conditions

. Page FERY Lewis F5 751 Henderson&Pabis 151
Fei R’ X X R’ X2
=H 0.999 1 6. 07E-05 0.961 9 2.61E-03 0.960 1 2. 74E-03

N fE 0.999 3 5.20E-05 0.972 8 1. 90E-03 0.971 3 2. 00E-03
Hm 0.999 0 6. 84E-05 0.976 1 1. 69E-03 0.974 9 1. 77E-03
OPs 0.998 7 9. 20E-05 0.971 2 2. 00E-03 0.969 7 2. 11E-03

K2 BEREFRRTRRENAFHEEG IS L
Table 2 Fitting results of different kinetic models under the low-humidity conditions

. Page AEL AR Lewis F5 7 Henderson&Pabis 1571
Fei R’ X X R’ X’
=H 0.998 7 1. 32E-04 0.991 9 8.34E-04 0.992 8 7.52E-04

75—y 0.999 0 1. 06E-04 0.987 7 1. 30E-03 0.989 0 1. 17E-03
Hm 0.997 0 3.43E-04 0.972 1 3.24E-03 0.9757 2. 82E-03
OPs 0.993 8 6.36E-04 0.987 0 1.34E-03 0.986 8 1.36E-03
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Study on humectant performance and pyrolytic behavior

of okra polysaccharides in tobacco

ZHANG Junsong' ,HU Yunyi' ,ZHANG Xinlong®, WANG Jiaqgi', YU Guofeng’ , LIANG Miao' ,ZHANG Xiao'
1. College of Tobacco Science and Engineering , Zhengzhou University of Light Industry ,Zhengzhou 450001 , China ;
2. Technology Center ,China Tobacco Shandong Industrial Co.,Ltd., Jinan 250014, China

Abstract ; [ Objective ] This study aims to investigate the application potential of okra polysaccharides (OPs) as a

novel green humectant in tobacco and elucidate their dual mechanisms of moisture retention and pyrolysis-induced

aroma enhancement. [ Methods ] Multiple detection and analytical techniques were employed to investigate on the

monosaccharide composition of OPs, the microstructure of tobacco cut surface, the occurrence state of water,

humectant performance, and the mechanism of pyrolysis-induced aroma enhancement. [ Results ] OPs were
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biological method were used to screen and identify the dominant aroma-producing strains from its roots, stems and
leaves; then, the fermentation conditions were optimized by the single factor test and response surface method ; and
volatile oil was extracted by simultaneous distillation extraction ( SDE) and subjected to cigarette flavoring
evaluation. [ Results] A total of 38 strains of endophytic bacteria were isolated. Sensory evaluation confirmed that
strain J-3-6 had the best aroma quality, which was identified as Pantoea ananatis exhibiting a sweet jasmine aroma
with indole as the main aroma-producing substance. The optimal fermentation conditions were as follows: lactose
mass concentration of 10.2 g/L, yeast extract powder mass concentration of 50. 7 g/L, liquid volume of 259 mL,
inoculation amount of 7% , initial pH value of 7, fermentation temperature of 26 °C , shaker rotation speed of 180 r/
min, and fermentation time of 48 h. Under these conditions, the indole yield was 5. 53 times the initial yield. A
total of 45 volatile organic compounds were identified in the fermentation system, mainly composed of alcohols,
esters and heterocyclic compounds. The aroma characteristics were based on a fresh fruity aroma, integrated with
complex floral and woody notes. Cigarette flavoring evaluation showed that the most suitable addition level was 4
we/ cigarette. [ Conclusion ] Optimization of the fermentation conditions for Pantoea ananatis J-3-6 by the response
surface method significantly enhances indole production, and its metabolites extracted as volatile oils can effectively
harmonize tobacco aroma and reduce the offensive odor and irritation of cigarettes.

Key words: Ocimum X citriodorum ; Pantoea ananatis; optimisation of fermentation conditions; microbial aroma

production ; cigarette flavouring
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primarily composed of galactose (44.6% ), rhamnose (25.8%) and galacturonic acid (15.6% ), with abundant
hydroxyl functional groups. After the application of OPs, the tobacco cut surface became fuller, with a significant
increase in the proportion of bound water under low-humidity conditions ( temperature (22+1)C, relative humidity
(32+2)%). The equilibrium moisture content of OPs-treated tobacco under the high-humidity environment
(temperature (22+1)%C, relative humidity (84+2)%) and low-humidity conditions was 41.93% and 6.98%,
respectively. The drying rate constant (k = 0.684 5) decreased by 7.5% compared to the blank control group,
indicating that its humectant performance was superior to propylene glycol and close to that of glycerol. Pyrolysis
analysis revealed that OPs could generate various aromatic substances, including 5-hydroxymethylfurfural, furfuryl
alcohol, 2, 5-dimethylpyrazine, and guaiacol, helping to enhance the richness of cigarette aroma and improve
sensory comfort. [ Conclusion] OPs possess dual functions of efficient humectant property and pyrolysis-induced
aroma enhancement, demonstrating potential to replace traditional polyol-based humectants, thus providing a
reference for the development of natural functional tobacco additives.

Key words :okra polysaccharide ; humectant performance ; pyrolysis ; aroma enhancement
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