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Differential Characteristics of Different Tobacco Varieties Based on
Metabolomics and Leaf Structure Analysis
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Abstract: In order to select a new tobacco variety with excellent industrial and agricultural characteristics was selected,
the tobacco variety Y87 was used as the control to compare and analyze the agronomic traits, ultrastructure, metabolites
and post baking tobacco quality evaluation of four newly introduced tobacco varieties Y121, Y116, Y301 and Y119. The
results showed that Y121 had relatively good field growth, complete chloroplast structure, and a large volume and
quantity of osmium loving particles on the chloroplast membrane. Through metabolic pathway enrichment analysis, it
was found that Y121 contained more organic acids such as succinic acid and phenylacetic acid, as well as fewer nicotine
such as nicotine reducing and new tobacco alkaloids, which are beneficial for improving the aroma quality and safety of
tobacco leaves. In addition, compared to other newly introduced varieties, the Y121 had better appearance quality, more
coordinated chemical composition, higher sensory quality score, and is closer to Y87. The results would provide reliable
technical support for the upgrading of varieties, which is conducive to the sustained and stable development of
high-quality raw material production.
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Tab. 1 Analysis of differences in agronomic traits of leaves of different tobacco varieties

s I;j:ff I;L?i saiii "B ol ZM[ T Inc?iﬁzfj iifyiiaic
Variety length/em  width/cm Blade angle/° Leaf area/cm®  Plant height/cm Stem girth/cm  Pitch/cm discase/%
Y121  94.6+£3.34" 31.844.21"  32.0+4.83" 1914.41+296.71*  119.747.63" 10.05+0.44° 5.3+0.48* 28

Y116  76.746.07° 26.1+2.13"  35.0+7.07° 1267.61£115.43"  96.7+2.26° 8.90£0.21¢  4.1x0.87° 50

Y301  93.1+£5.74" 32.0+£3.86"  31.544.74" 1895.57+290.64" 112.8+6.61° 9.85+£0.53*  5.6£0.49° 56

Y119  68.6+4.76° 27.0£2.05°  32.0+4.83* 1175.03+121.22°  106.9+4.81° 9.45+0.50°¢ 3.9+0.99° 48

Y87 94.4+4.72" 33.94£3.25%  34.5+£7.24" 2033.69+243.87" 121.4+6.96" 10.60+0.77* 5.2+0.79° 52

1 FSIAR/NG FREFRR 225 B3 (P<0.05),

Note: Different lowercase letters in the same column indicate significant difference (P<0.05).
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Fig. 1 Ultra microstructure of leaves of different tobacco varieties
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Fig. 4 Differential analysis of organic acid metabolites
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Fig. 6 Differential analysis of phenolic metabolites
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Tab. 2 Enrichment analysis of metabolite metabolic pathways in leaves of different tobacco varieties
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Fig. 8 Metabolite network structure of different tobacco varieties
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Tab. 3  Evaluation of appearance quality of leaves of different tobacco varieties
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Variety Grade Structure Identity Oil component Color degree Mature degree
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Tab. 4 Analysis of differences in conventional chemical components of leaves of tobacco varieties after drying
X VR SO BER A 4
BEC S owi % woo B gy I
Variety Total sugar/% educing Nicotine/% Chlorine/%  Potassium/% otal mitro- Bisugar ratio otassium-chioride
sugar/% gen/% ratio
Y121 30.36+4.54" 23.33+4.65° 3.03+0.19° 0.18+0.03° 1.89+0.14° 2.89+0.07"  0.77+0.06" 10.50+0.50°
Y116 29.25+0.68" 22.74+0.72% 3.34+0.28" 0.16+0.02° 1.84+0.07% 3.41+0.39"  0.78+0.02% 11.42+1.87°
Y301  28.67+0.45"  20.48+0.71*°  3.46+0.34" 0.27+0.08°  1.62+0.08°  3.04+0.05*  0.71+0.02° 6.36+1.94°
Y119 30.37+£3.31° 23.51£1.31° 3.25+0.69° 0.25+0.04° 1.74+0.07"  3.29+0.43*  0.78+0.06™ 7.05+0.85°
Y87 29.77+0.29° 23.71+2.00° 3.24+0.23" 0.16+0.02° 1.85+0.08" 2.82+0.45"  0.79+0.06" 11.96+0.20°

E: ARVNSFRFIRZEREE (P<0.05),

Note: Different lowercase letters indicate significant difference (P<0.05).

x5 ARRMEAMHEEFRBREREEZRSH

Tab. 5 Analysis of sensory quality differences of leaves of tobacco varieties after drying

HS BPE Aroma characteristic

S Bt Smoke characteristic 114 Taste characteristics

M SE T min mA R s onme P g TRE A% Tow
Variety  Grade Quality of Volume Permeabil- Miscella- 25.%&&: FHRE Rounded ﬂ{.%(& Dry sen- Remain- scoore
aroma  of aroma ity neous qi ineness - Softness feel Trritant sation  ing taste

Y119 C2F 12.5 12.0 5.5 5.5 6.0 5.5 5.5 5.5 5.5 5.0 68.5
C3F 12.0 12.0 5.5 5.0 6.0 5.5 5.5 5.5 5.5 5.0 67.5

B2F 12.0 12.0 5.5 5.5 5.5 5.5 5.5 5.5 5.0 5.5 67.5

Y121 C2F 13.0 12.5 5.5 5.5 6.0 6.0 5.5 5.5 5.5 5.5 70.5
C3F 12.5 12.5 5.5 6.0 6.0 6.0 5.5 5.5 5.5 5.5 70.5

B2F 12.5 12.5 5.5 5.5 6.0 5.5 5.5 5.5 5.5 5.5 69.5

Y116 C2F 12.5 12.5 5.5 5.5 5.5 6.0 5.5 6.0 6.0 5.5 70.5
C3F 12.0 12.5 5.5 5.0 5.5 5.5 5.5 5.5 5.5 5.5 68.0

B2F 11.5 12.0 5.5 5.0 5.0 5.0 5.0 5.0 5.0 5.0 64.0

Y301 C2F 12.5 12.0 5.5 5.5 5.5 6.0 5.5 5.5 5.5 5.5 69.0
C3F 12.0 12.0 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5 68.0

B2F 11.5 12.0 5.5 5.0 5.0 5.0 5.0 5.0 5.0 5.0 64.0

Y87 C2F 13.0 12.5 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 73.5
C3F 12.5 12.5 5.5 6.0 5.5 5.5 6.0 5.5 6.0 5.5 70.5

B2F 12.0 12.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.0 68.0
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