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B-
6- -5- -2- 2 Fe Mg Al Ca pH
Na 4
S572
1.2
1.2.1 pH
[11
(21 (5]
1.2.2
. HP5890GC/
HP5972MSD( HP )
- - (10 ¢
4 +1g +350 ml +0.5ml 500 ml
60 ml 250 ml
60°C 250 ml
)— —60C
1 ml
1 GC/MS NIST
GC/MS HP-5(60 mx
1.1 0.25 mm.i.d. x0.25 pm.d.f.) He 0.8 ml/min
2008 50°C 2 min 2°C/min
240°C 30 min 1:15 2w
12 70 eV 50 ~ 500 amu MS
NISTO02
337
(0~20 cm) 6- -5- -2 B-
337 2.0 kg B-
337 ( 8~ 12 ) 3- -B- 12
5.0 kg
(HYKJ201301)
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1.3 3
DPS 183.66% B- (158.09%)
pH (x1) (x2) 1(149.05%) B-
(x3) (o4) (x6) 45.60%
(x7) (xs) (x0) 0 12
o) 0.1 mm( )(72)
( ) 0.01 ~ 0.001 mm(
<0.001 mm
)(.)}5) ( )(yﬁ) - ( 2.2.1 2
) pH 5.15 ~ 8.30 7.18
(z1) (22 (23) (24) (z5)
(26) (z7) (28)
10.57% 12.01%
o 2owb 75.45% pH 0
. o p
() (%) (ta) B- (%)
(%) 1(#7)
0 H
2(ts) 3(t9) Ano) 3- P P
(tn) (t12) 0
2 2.2.2
2.1
1 3
F1 WP EPE MREBEYRERER T 5 (ng/g)
Table 1 Descriptive statistics of aroma carotenoid contents in flue-cured tobacco leaves
(%)
6- -5- -2- 337 0.00 8.41 1.42 0.98 69.21 8.08 2.11
B- 337 2.15 95.30 31.58 14.40 45.60 0.26 0.94
337 2.82 113.89 23.17 15.15 65.38 3.11 1.44
337 2.70 89.88 8.86 6.18 69.80 87.07 7.05
B- 337 0.00 40.44 2.94 2.98 101.48 86.75 7.76
337 0.00 94.06 8.90 6.85 76.98 81.52 7.35
1 337 0.00 88.56 4.29 6.39 149.05 116.07 9.82
2 337 4.59 113.89 16.59 12.46 75.09 20.89 3.44
3 337 0.79 90.04 3.68 6.76 183.66 128.23 10.71
4 337 4.46 235.65 20.83 19.54 93.81 54.68 5.81
-B- 337 0.00 99.79 3.50 5.54 158.09 273.46 15.73
337 0.00 250.66 24.30 22.63 93.14 46.98 5.30
F2 TERSSEEARMERITON
Table 2 Descriptive statistics of soil nutrient contents
(%)
pH 337 5.15 8.30 7.18 0.76 10.57 —-0.49 -0.70
(g/kg) 337 5.40 36.10 12.77 341 26.69 11.03 2.06
(g/kg) 337 0.23 2.03 0.73 0.18 24.37 8.99 1.66
(mg/kg) 337 23.16 102.06 59.45 14.92 25.10 0.01 0.31
(mg/kg) 337 2.13 101.21 13.53 10.21 75.45 18.21 3.15
(mg/kg) 337 32.35 868.22 142.69 78.21 54.81 27.84 4.06
(mg/kg) 336 7.10 88.24 3591 14.86 41.39 1.22 0.98
(g/kg) 337 9.89 27.54 18.28 2.20 12.01 1.77 -0.07
(g/kg) 337 0.24 5.99 0.60 0.35 58.77 162.86 10.78
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1 2 P 0.01 v,=0.366 5t;— 0.328 11, + 0.458 03+ 0.501 91, —
1 0.668 7 0.464 0 7 0.644 0ts+ 0.220 4t5— 3.415 5¢,+ 1.265 613+ 4.278 2t
—1.731 7t10— 0.822 3¢, + 0.190 3¢,
1l Uy X;
up (x2)
—0.720 1 U
m
8] 2k
r 3 1 vy 6 -5 - (1)
u;=-0.712 7x;+ 0.300 3x,+ 0.019 6x3+ 0.143 8x,+ 04135
0.082 7x5+ 0.1756x5— 0.006 2x7— 0.185 6x5—0.093 1x9 ’ V2
vi=0.135 41, + 0.374 56+ 0.346 83+ 0.100 5¢,— 6-  -5-  -2-
0.076 4t5— 0.849 8ts+ 1.327 5¢t;+ 1.017 2t5— 1.204 8¢9 — 6- -5- -
0.636 719+ 0.074 8t;; + 0.287 2t
I
" 6-  -5-  -2-
X; u X pH
-0.865 1 u
2.3 ( )
pH vy t;
v t - t
! () B (%) 231
2(ts) 4
0.8475 0.7877 0.662 1 Vi
0.1 mm 0.1~
B- 2
0.05 mm
U 2 pH
175.26% 108.15%
B-
- 0
P 0
B- 2
I 0.05~0.01 mm
U= —0.513 7x;— 0.781 2x,+ 0.133 2x3— 0.180 2x4— 0 0
0.257 7x5—0.056 4x5+ 0.479 0x7— 0.092 2xg+ 0.210 S5x9
F 4 TERABEFIHERBRARNERERIT S0
Table 4 Descriptive statistics of CEC and particle size fraction
(%)
(cmol/kg) 337 2.40 29.01 13.97 4.94 35.37 -0.35 0.09
0.1 mm(g/kg) 337 0.12 800.32 56.13 98.38 175.26 25.48 4.49
0.1 ~ 0.05 mm(g/kg) 337 0.18 326.45 44.90 48.56 108.15 6.13 2.13
0.05 ~ 0.01 mm(g/kg) 337 40.40 828.28 446.82 115.36 25.82 0.40 -0.33
0.01 ~0.001 mm(g/kg) 337 20.20 585.86 235.32 74.64 31.72 1.81 0.21
0.001 mm(g/kg) 337 18.65 523.23 217.02 99.90 46.03 0.12 0.66
2.3.2 vi=0.164 1#,+ 0.635 1£,+ 0.042 43+ 0.426 Tt4—

0.065 1ts+ 0.336 4t + 3.442 S5t;+ 1.345 615— 2.137 449
—3.041 1#,0— 0.347 9¢,,— 0.147 41,

I u
2 5 ’ 1 Xi Uy 0.00 1 mm
A 0.3874 0.3170 4 ) -0.702 7
0.01 ~ 0.00 1 mm (s)
1 0.674 8 u,
<0.001 mm 0.01 ~ 0.001 mm

uy= 0.049 6y, + 0.476 1y, + 0.091 3y;+ 0.410 4y,
+0.952 5p5— 0.374 9y, Vil vi o B-
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Table 5 Canonical correlation between soil CEC, particle components and aroma constituents of aroma carotenoids in flue-cured tobacco leaves

m r m r m r m r m r m r
i 0.0496 -0.1275 -0.6786 0.196 9 0.3151 -0.0842 -0.0731 -0.1159 1.192 8 0.951 2 0.1670 0.140 1
7 0.476 1 0.0300 -1.3606 —0.0398 -0.1996 0.8277 -1.1013 04653 -0.8682 -0.2412 7.206 4 0.194 2
V3 0.0913 -0.3599 -1.0272 -0.4354 -0.0384 0.3320 -1.6361 -0.6508 -0.4619 -0.3339 3.2850 -0.1889
Vs 0.4104 02893 -1.9465 06484 -14766 -0.6381 —-1.4922 0.1816 -1.0484 -0.1798 8.1025 -0.1531
Vs 0.952 5 0.6748 —0.4646 0.5542 -0.6123 -0.2088 -1.6531 -0.3019 -0.8149 0.3174 53151 0.046 4
ye —0.3749 -0.7027 -0.6563 0.5675 -1.2419 -0.1082 -1.3976 -0.1511 -1.2311 0.347 8 7.034 7 0.169 4
I 0.164 1 03918 -0.0696 -0.5170 -0.2825 -0.5464 -0.0262 -0.0228 0.0815 -0.0910 0.1187 -0.013 5
t 0.6351 0.650 6 02697 -0.2354 0.1105 -04913 -0.1378 0.0330 1.464 8 0.1412 -1.2077 -0.3852
2 0.042 4 0.587 2 0.3420 -0.0463 -0.5648 -0.5848 1.1020 0.1916 -0.5687 -0.1316 0.7470 -0.2256
1 0.426 7 04375 -1.4145 -0.2362 1.2793 -0.3203 0.5121 0.0451 -2.5292 -0.3297 -0.7294 -0.267 8
ts  —0.0651 0.230 1 09001 -0.1330 -19610 -0.3711 -14736 -0.0753 1.7214 -0.0450 3.6441 -0.2142
ts 0.336 4 02759 -1.6666 —0.2284 1.2497 -0.262 -0.5263 -0.0739 0.676 4 —-0.000 4 04140 -0.2864
t7 3.4425 0.1833 2.038 7 0.040 0 1.8713 -0.1936 -09128 -0.1741 0.4189 0.066 0 1.8045 -0.2220
1y 1.3456 0.346 7 0.726 0 -0.1121 1.6636 -0.4298 2.8512 0.0739 1.4313 0.0176 -0.1781 -0.3915
ty -2.1374 0.0272 -1.1844 —-0.0392 0.801 8 -0.204 7 35178 -0.1058 0.029 2 0.0443 31778 -0.2865
o —3.0411 02433 -1.2475 -0.1228 -3.5343 -0.4292 -49250 -0.0885 -2.9787 0.0571 -1.7467 -0.3307
tyn —0.3479 0.154 7 1.449 6 0.1829 -0.8896 -0.2023 -0.6435 -0.0124 -0.0580 -0.3221 -0.8042 -0.3398
t, —0.1474 0.086 4 0.0984 -0.1681 -0.3106 -0.3975 1.090 2 0.164 1 0.378 6 0.176 4 0.3893 -0.0550
A 0.387 4%** 0.317 0** 0.298 5 0.224 3 0.1324 0.063 9
p 0.000 1 0.002 5 0.063 7 0.6323 09711 0.987 5
(t2) (3) 6- -5- -2-
0.6506  0.5872 " 0.05~0.01 mm
B- 6- 5. -
U Vi <0.001 mm 0.05~0.01 mm
0.01 ~0.001 mm B- 6- -5 -
<0.001 mm B- 5
0.01 ~
0.001 mm B- 2.4 ( )
2 2.4.1 6
u,=—0.678 6y, — 1.360 6y,— 1.027 2y;— 1.946 5y, Si 7.53% Ti
~0.464 by5=0.656 3y, Al 12.14%  13.66% Ca
Vo= —0.069 61+ 0.269 71+ 0.342 0f5— 1.414 5t,+
0.900 1£5— 1.666 6+ 2.038 7t;+ 0.726 Oty — 1.184 dto— 43.89% Al Ca Fe 0
1.247 5110+ 1.449 611, + 0.098 4¢,
I Uy X; 0 Al Si
Uy 0.05 ~ 0.01 mm (v4) 0
~0.648 4 0 0
0.05 ~0.01 mm 2.4.2
vy v,  6- -5- -2- (1)
~0.5170 vy 7 8
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®6 LA RTRA B ORI ST (me/ke)
Table 6 Descriptive statistics of soil mineral element contents
(%)
Al 337 34.77 87.66 65.06 8.89 13.66 —-0.05 —-0.25
Ca 337 2.28 16.21 6.90 3.03 43.89 -0.56 0.60
Fe 337 15.81 49.11 31.05 6.84 22.02 —0.63 0.09
Mg 337 3.65 23.47 8.62 2.55 29.58 2.40 0.73
Mn 337 0.27 3.60 0.63 0.24 38.07 71.82 6.27
Na 337 3.09 31.19 11.24 4.18 37.18 6.81 2.17
Si 337 180.59 390.96 296.89 22.37 7.53 3.89 -0.70
Ti 337 2.17 8.17 4.39 0.53 12.14 9.49 0.87
1 2 2- () 0.4122
0.5426 0.4899 123 6- -5- -2-
6 Na
6- -5- -2-
1 Na 6-
u;=-0.009 1z;— 0.196 1z,— 0.788 1z3— 0.156 6z, -5- 2-
—0.1324z5—0.196 1z4+ 0.322 827+ 0.196 7z 2.5
vi=0.123 8¢, — 0.005 8%+ 0.064 5t;+ 0.866 2t,—
0.417 9t5+ 0.053 0t5— 0.069 8¢, + 1.418 2¢5— 0.193 2¢9—
0.852 70— 0.747 6t + 0.399 4¢,,
I u X; B-
up Fe(zz) Mg(zi) Aliz) Ca(z) 6-  -5-  -2- 2 Fe
-0.8256 —0.809 6 Mg Al Ca
-0.7644 -0.624 1 U Fe pH
Mg Al Ca Vit Na
vi PB- (1) ©- -5- 4
-2- (1) 2(t3) 2.5.1 pH
0.7433 0.7401 0.701 8 0.673 8 pH
! B-
6- -5 -2- 2 e pH
U Vi Fe Mg (1o-1 pH
Al Ca 6-
-5- -2- 2 pH 5.15~8.30
Fe Mg Al Ca pH p-
6-  -5- 2
-2- 2 B- 2
2
U= 0.593 7z, + 0.501 0z,+ 0.056 8z3— 0.798 7z, — e B-
0.231 225+ 0.921 7z5— 0.365 8z7;— 0.020 9z )

vo=0.140 3£, — 0.555 3/,— 0.514 95+ 0.535 Tt4+
0.358 25+ 0.334 85— 2.340 44— 3.533 0¢5— 1.090 2¢9+
6.042 5¢0+ 0.028 4¢,, + 0.142 9¢,

0.824 8

U

II

U

VoL

Na(z 6)

Uy Xi

[13]
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B- 6- -5- -2-
2 Na
5.40 ~ 36.10 g/kg 6- -5- -2-
6- -5- -2-
Ca
Mg [16]
6- -5- -2-
3
(1) p-
6- -5- -2-
2.5.2 2 Fe Mg Al Ca
pH Na
(4] <0.001 mm *
' ()
B_
0.01 ~0.001 mm B-
0.05~0.01 mm
6- -5- -2- 0.001 ~ )
0.05 mm i - - 2
0.001 mm 2 pH Fe Mg Al
0.05 mm Ca Na
0.001 mm
0.001 mm 7
0.05mm  0.001 mm
8.08% ~ 92.93% (1 : M]. > 2003
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Relationship Between Aroma Carotenoid Contents in Flue-cured
Tobacco Leaves and Soil Physicochemical Properties

MENG Qi', YE Xie-feng'", YU Xiao-na', LI Ya-juan®, LI Zhi-peng', XU Min’, LU Di'
(1 College of Tobacco Science, Henan Agricultural University, Zhengzhou 450002, China; 2 College of Agronomy, Henan

University of Science and Technology, Luoyang, Henan 471003, China; 3 Henan Tobacco Monopoly Administration, Zhengzhou
450008, China)

Abstract: 337 soil samples in 0 — 20 cm depth and the corresponding flue-cured tobacco samples from 8 to 12 leaf position
were collected and analyzed from 12 regions in Henan Province in 2008 and canonical correlation analyses were conducted to
study the relations between aroma constituent contents of aroma carotenoid in flue-cured tobacco leaves and soil physiochemical
properties. Study found that beta Malaysia ketone, fake ionone, 6-methyl-5-heptene-2-ketone and megastigmatrienone 2 of
carotenoid kind of aroma substances in flue-cured tobacco were significantly correlated with the contents of Ca, Fe, Mg and Al in
soil. Soil pH, particle composition, organic matter and Na contents also had great effect on the four aroma indexes.

Key words: Flue-cured tobacco, Carotenoid, Aroma constituent, Soil physicochemical properties, Canonical correlation

analysis
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