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Abstract

[Objective] This study aims to investigate the effect of using earthenware jars as fermentation
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vessels for anaerobic fermentation on the quality enhancement of cigar tobacco leaves, and to opti-
mize fermentation techniques. [Methods] A comparative analysis was conducted on the chemical
composition and sensory quality of the anaerobic fermentation group (SY), the non-CO:z group (NC),
and the unfermented group (CK). The volatile aroma compounds after fermentation were quantita-
tively analyzed using gas chromatography-mass spectrometry (GC-MS), and the changes in the con-
centrations of oxidative stress products (H202 and MDA) during fermentation were examined. [Re-
sults] 1) The nicotine content in the SY group decreased by 12.3% compared to the CK group, while
reducing sugars and total sugars decreased by 10.2% and 9.8%, respectively, and the potassium-to-
chloride ratio increased by 15.6%; 2) In sensory evaluation, the SY group scored higher than the CK
group by 33.5% in aroma intensity, 25.4% in sweetness, and 18.7% in smoothness; 3) The total
amount of volatile aroma compounds increased by 46.4% in the SY group compared to the CK group,
with new plant-derived terpenes increasing by 51.5%, and Maillard reaction products such as fur-
fural and furfuryl alcohol increasing by 15.6% and 12.1%, respectively; 4) Regarding oxidative stress
indicators, the concentrations of H202 and MDA in the SY group decreased by 87.6% and 66.2%,
respectively, compared to the CK group. [Conclusion] The fermentation method combining earth-
enware anaerobic fermentation with CO: temperature control effectively enhanced the chemical
composition and sensory quality of cigar tobacco leaves, promoted the generation of aroma com-
pounds, and significantly reduced oxidative damage. This study provides a new technological path-
way for optimizing the fermentation process of cigar tobacco leaves.
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Table 1. Criteria for sensory evaluation and smoking rating of tobacco leaves
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Figure 1. Basic chemical composition and relative content of tobacco sample group
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Table 2. Score table for sensory evaluation of tobacco leaves
&2 BHEETNESE

- e
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it 1R 6.00 £ 0.15 6.12 +0.18 7.98 £0.12
FEE 5.25+0.20 7.95+0.15 6.87 +0.10
HAE 3.95+0.15 6.02 £0.22 7.85+0.18
3 B 5.10+0.18 6.98 £0.12 7.95+0.15
A 2.98+£0.10 4.03+0.15 6.97 £0.18
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EL’S 5.05+0.18 7.87+£0.15 7.25+0.10
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Kt 5.12 +£0.15 7.05+0.18 6.84 +0.24
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Figure 2. Correlation heatmap between basic chemical components and sensory quality indicators
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3.4. ERMBERIRIH

Table 3. Volatile aroma compounds in cigar tobacco leaves
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CK S\ NC
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3R - 1- T - 0.26 -
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I TeHEE - 1.56 -
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FF 2 J5 05 1 Frige s - 1.54 -
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E 5 = EE. HE 15.82 22.79 15.66
6- Ff 3-5-J7-2- i LisE - 0.28 -
- 4-5E A R B MG 254 5.34 2.68 -
S /R B Ak A - 0.23 0.61
N RR B, RE - 5.21 3.23
Pl LN - 28.64 18.29
L] 31.55 21.30 24.65
At 56.39 85.23 65.31
s el e 1 - 0.18 -
PRI A1t - 0.18 -
TR R 2.06 1.09 1.24
S B = 328.54 498.21 409.16
il 330.6 499.3 410.4
| e FR 10.27 6.54 7.98
. A R » KA 213 - -
3-Z B ALt U2 IR 1.85 2.19 2.04
#it 14.25 8.73 10.02
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Figure 3. (@) Changes in hydrogen peroxide concentration during cigar tobacco fermentation process; (b) Changes in MDA
concentration during cigar tobacco fermentation process
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