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Effects of Different Concentrations of Boron and Zinc on Pigment Flue-cured Tobacco, Carbonyl Compounds and Aroma Compo-
nents in the Mainstream Smoke
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Abstract [ Objective] To study effects of different concentrations of boron and zinc on pigment of flue-cured tobacco, carbonyl compounds
and aroma components in mainstream smoke. [ Method ] Using the boron and zinc fertilizer double factor field experiment, and effects of differ-

(Tobacco Company of Qujing in Yunnan Province, Qujing, Yunnan

ent boron and zinc fertilizer on pigment, carbonyl compounds, aromatic components were analyzed. [ Result]The content of plastid pigment in
tobacco leaves increased in T, (5 g/L boron +4 g/L zinc) treatment, and the pigment content of T, (10 g/L boron +2 g/L zinc) was lower than
that of other treatments. T, and T, had the most significant effect on reducing the carbonyl compounds in mainstream smoke. The effect of Ty
(10 g/L boron +4 g/L zinc) on aroma content was the greatest, and the effect was the best, especially for the carotenoid aroma compounds. [ Conclu-
sion] The study provides scientific evidence for microelements balanced fertilization of tobacco.
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Table 1 Effects of different concentrations of boron and zinc on the pigment content of flue cured tobacco mg/g
Qb3 M4 a MRz b MR o KB bR Ptk
Treatments Chlorophyll a Chlorophyll b Chlorophyll ¢ Carotenoids Plastid pigment
T, (CK) 0.017 4 dD 0.009 4 cC 0.026 8 dD 0.226 9 eE 0.253 7 dD
T, 0.023 1 cC 0.009 4 cC 0.032 5 cC 0.250 8 ¢C 0.283 3 cC
T, 0.037 6 aA 0.029 6 aA 0.067 2 aA 0.263 5 aA 0.330 7 aA
T, 0.013 5 eE 0.006 3 dD 0.019 8 eE 0.228 7 dD 0.248 5 eE
T, 0.033 8 bB 0.026 5 bB 0.060 3 bB 0.258 8 bB 0.319 0 bB

T R DG 2 r A S 1 B (P <0, 03) 5 RIS R e AL Rl 25 B 1 (P <0, 01)
Note ; Different lowercases in the same column stand for significant differences between different treatments at 0. 05 level ; Different capital letters stand for sig-
nificant differences between different treatments at 0.01 level
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Table 2 Effects of different concentrations of boron and zinc on the concentration of carbonyl compounds in mainstream flue gas  pg/g

Aib 3 e LT TR PG N CL 2-TH TR
Treatments ~ Formaldehyde Acetaldehyde Acetone Acrolein Propanal Crotonaldehyde 2-butanone Butyl aldehyde
T, (CK) 57.41 a 500.05 a 323.06 b 44.11 a 83.59 a 22.50 a 70.83 ab 34.64 a

T, 50.25 b 449.03 b 302.52 ¢ 37.93 b 70.17 b 20.55 b 69.13 b 26.63 b
T, 42.76 cd 401.47 ¢ 310.00 b 32.13 be 63.65 ¢ 17.95 ¢ 66.12 b 25.81'b
T, 39.59 d 425.33 be 348.86 a 30.02 ¢ 66.47 be 20.19 b 75.21 a 30.09 ab
T, 43.55 ¢ 509.86 a 305.91 ¢ 43.72 a 79.88 a 20.00 b 70.37 ab 32.05 a

LE RIS AR/ING TR R A BRI 22 5 .25 (P <0..05)

Note ; Different lowercases in the same column stand for significant differences between different treatments at 0. 05 level
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Table 3 Effects of different concentrations of boron and zinc on carotenoid degradation content ng/g
. : 3Rk p -
Al B S
AL SR R o gt — = — = A i
e G Ty B IR o B EKTE SATE oo SRMRDEAN
Beta-ringed Beta- 3-hydroxyp- Dihydrogen
Treatments Isophorone 3-epoxy . B-damascenone . . Geranylacetone .
citral dihydromethadone  beta dihydro- kiwi
cyclohexanon methadone
T, (CK) 1.4655 1.806 6 0.607 6 19.914 1 15.298 9 0.9112 10.193 7 2.546 4
T, 2.4156 3.466 3 0.610 5 20.671 1 15.576 9 0.943 9 13.011 0 2.8128
T, 0.6351 0.7213 0.718 1 26.165 7 16.604 4 1.4759 13.574 4 3.466 2
T, 0.650 8 0.760 1 0.451 0 14.540 0 6.745 5 0.649 8 10.119 8 1.658 2
T, 1.2377 1.503 5 0.787 9 24.805 8 16.911 6 1.075 7 15.767 1 3.1325
- ; - ) - ) - ) 6 - HIAE -5 - 6- 3 -5- )
EO=MI BEU=ME2 EBEU=M3 BEY=/Mm4 F-2 -5 e - e SN R P58y
s o o A o Bk -2 — ’ ‘
Megastigma- Megastigma- Megastigma- Megastigma- 6-methyl-5- Nicky The total
Treatments : : : : 6-methyl-5-
trienone 1 trienone 2 trienone 3 trienone 4 heptene-2- acetone content
K hept-2-alcohol
etone
T, (CK) 0.958 8 3.2520 0.866 0 5.892 4 0.495 9 2.438 3 19.878 5 86.5259 cC
T, 0.971 4 3.6159 0.906 5 6.408 9 0.480 5 2.5373 25.443 2 99.871 8 bB
T, 0.8529 3.1432 0.905 4 6.098 9 0.414 8 2.6737 30.104 2 107.554 2 aA
T, 0.414 9 1.326 8 0.3723 2.768 7 0.438 7 2.203 9 11.085 3 54.185 8 dD
T, 0.857 0 3.109 6 0.835 4 5.762 4 0.514 6 3.567 7 30.6317 110.500 2 aA

T PR DN R 2 r A 2 5 B (P <0, 03) 5 R R e r AR 2 52 1 (P <0, 01)
Note ; Different lowercases in the same column stand for significant differences between different treatments at 0. 05 level ; Different capital letters stand for sig-
nificant differences between different treatments at 0.01 level
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Table 4 Effects of different concentrations of boron and zinc on brown aromas product content ne/'g
3,4-"HI2 .
¥ = N . bl X = bl 5 _ ﬁw X ‘E‘H

s e ke 2- ZWV 5 - vk TERRRE 5 _ 7 e b

Furfuryl . S-methyl The total
Treatments Furfural 2-acetyl furan 3, 4-dimethyl-2, ’ 2-acetylpyrrole

alcohol furfural content

5-furan

T, (CK) 10.940 5 0.756 7 0.299 5 1.643 6 0.221 3 0.0819 13.943 5 abA
T, 9.414 0 0.529 0 0.333 1 1.783 4 0.323 1 0.076 5 12.459 1 bA
T, 11.515 8 0.934 7 0.309 4 2.5107 0.201 8 0.1103 15.582 7 aA
T, 4.951 8 0.201 0 0.193 1 0.625 8 0.214 3 0.074 3 6.260 3 ¢B
T, 10.065 5 0.7157 0.282 4 2.439°5 0.169 7 0.057 3 13.730 1 abA

T : RSN RVING PR R BRIAL 22 57 .35 (P <0. 05) s AR FRE RN BRIRI 22 7% 12 35 (P <0.01)

Note ; Different lowercases in the same column stand for significant differences between different treatments at 0. 05 level ; Different capital letters stand for sig-

nificant differences between different treatments at 0.01 level
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Table 5 Effects of different concentrations of boron and zinc on phenylalanine degradation product content ng/'g

i HHIEE I KB KM HNE BRI W)
Treatments Benzyl alcohol Benzaldehyde Benzene ethanol Benzene acetaldehyde The total content

T, (CK) 5.177 2 1.965 4 2.6255 1.781 6 11.549 7 aA

T, 3.371 4 2.263 6 2.984 4 2.478 0 11.097 4 aA

T, 5.495 6 0.772 1 2.2259 2.71117 11.205 3 aA

T, 1.024 0 0.707 8 0.7515 1.403 4 3.886 7 bB

T, 3.784 3 1.074 2 2.0955 2.701 1 9.655 1 aA

T« (RPN E)NE T RER A B E) 22 57 .35 (P <0. 05) 5 A RIS 5B 7R AL BRIE] 22 54 2.3 (P < 0. 01)

Note ;: Different lowercases in the same column stand for significant differences between different treatments at 0. 05 level ; Different capital letters stand for sig-

nificant differences between different treatments at 0.01 level
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Note ; Different lowercases stand for significant differences between dif-
ferent treatments at 0. 05 level, different capital letters stand for
significant differences between different treatments at 0. 01 level
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Fig.1 Effects of different concentrations of boron and zinc on

the siberane products content
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Table 6 Effects of different concentrations of boron and zinc on content of neophytadiene and other kinds of special aroma material

. TRV : 4-ZImR - 2,6 -7 BRETE AR
e i ogell = i i e =<
4hsm gk opm OM GO SRR R piockm e The ol
. : Bread Methyl Screw vetiver Saffron
Treatments Neophytadiene Linalool 4-ethyl-2- 2, 6- content except
ketone catechol ketone aldehyde . .

methoxide  nonylaldehyde neophytadiene
T, (CK) 986.459 1 dC 1.258 1 0.148 5 0.941 1 0.336 0 0.200 4 1.4579 0.542 4 4.884 4 aAB
T, 1 080.000 0 bA 1.242 6 0.129 8 1.3358 0.529 4 0.316 6 0.454 2 0.547 6 4.556 0 bB
T, 1 060.000 0 ¢B 1.514 6 0.154 0 0.9227 0.510 0 0.148 9 0.6117 0.600 5 4.462 4 bB
T, 637.909 6 eD 0.8559 0.119 8 0.668 0 0.158 0 0.091 6 1.5857 0.5315 4.010 5 ¢C
Ts 1 093.000 0 aA 1.918 7 0.127 2 1.1115 0.403 8 0.229 4 0.8213 0.493 4 5.105 3 aA

T : AP RING TR A B B 22 57 8.3 (P <0. 05) 5 A [RIRS F-RER /s AL BRTE] 22 54 % (P <0.01)

Note ; Different lowercases in the same column stand for significant differences between different treatments at 0. 05 level ; Different capital letters stand for sig-

nificant differences between different treatments at 0.01 level
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