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- - 2
(10 g +1 g +350 ml +0.5 21
ml 500 ml 60 ml
250 ml 60 250 ml .
)= 1.18 820 5.50
- 60 I ml 4.92 ugle
GC/MS (67.61%)
NIST (66.34%)
@) 51.58%
4
HP5890-5972 0
GC/MS HP-5(60 m><
0.25 mm.i.d.><0.25 pm d.f) He 0.8 2.2
ml/min 250 280
177 50 2 min 2.2.1
2 120 5 min 2 /min 2 pH 717
240 30 min 1:15
2l 70eV 50 ~ 500 amu  MS 12.75 0.73 0.60 1828 g/kg
NISTO02 59.49 13.53
1.3 142.32 35.85 mg/kg
(75.63%) (58.76%)
4 1 pH 10.60%
)] 12.03% pH 0
(1) (&) () 2 7
pH(x1) (x2) (x3) 0 pH 0
(x4) (xs) (x6) (x7) 8 0
(xg) (x0)
o) >0.1 mm(y,) 0.1 ~ 222
0.05 mm(ys) 0.05 ~ 0.01 mm(yy) 0.1 ~
0.001 mm(ys) <0.001 mm(ye) 3
3 4 3 I 1
@) @ @ @ G (@) P<0.01 0.625 8"
() (2) DPS!'?! 1 3 027107
I 1
R 1AM EREBREREN RO ST S (/)
Table I Descriptive statistics of aroma aminophenol contents in flue-cured tobacco leaves
(%)
t 315 0.00 4.93 1.18 0.80 67.61 1.21 2.47
t 335 2.14 31.46 8.20 5.39 65.80 1.53 2.41
s 335 0.99 15.74 5.50 2.84 51.58 1.17 1.06
ty 335 0.98 17.40 4.92 3.26 66.34 1.28 1.00
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Table 2 Descriptive statistics of soil nutrient contents
(%)
pH X 335 5.15 8.30 7.17 0.76 10.60 -0.69 -0.51
(g/kg) X2 335 5.40 36.10 12.75 3.40 26.70 2.09 11.23
(g/kg) X3 335 0.23 2.03 0.73 0.18 24.43 1.68 9.12
(g/kg) X4 335 0.24 5.99 0.60 0.35 58.76 10.75 162.00
(g/kg) Xs 335 9.89 27.54 18.28 2.20 12.03 -0.06 1.77
(mg/kg) X6 335 23.16 102.06 59.49 14.92 25.08 0.31 0.02
(mg/kg) X7 335 2.13 101.21 13.53 10.24 75.63 3.15 18.12
(mg/kg) X3 335 32.35 868.22 142.32 78.28 55.00 4.08 27.99
(mg/kg) X9 334 7.10 88.24 35.85 14.82 41.33 0.98 1.27
m; (t) 0.952
[; 0.854 \Z
Fui Ty 3 3 I
Vi
u;=—-0.878x; + 0.154x,+ 0.006x3 — 0.027x, — pH
+ + + +
o0 oty 0095, s
1w v P
Uy Xi Uy
pH(x) 0932  u
pH uy;=0.376x; + 0.351x,— 0.054x3+ 0.137x4—
0.315x5+ 0.332x4— 0.283x7+ 0.666xg + 0.059x,
pH “ Vi v2=0.7931; - 1.3074,+0.1934,+0.2421,
li (t4) (uy ) U, X;
R3 ITREMFSAESFRIAREY RS SARBBISH
Table 3 Canonical correlation between soil nutrients and aroma constituents of aroma aminophenol in flue-cured tobacco leaves
I I I v
A=0.6258" A=0.2710" A=0.2291 1=0.103 1
m; Vui m; Fui m; Fui m; Fui
X -0.878 -0.932 0.376 0.335 0.115 0.080 -0.018 -0.027
X2 0.154 0.298 0.351 0.570 -0.123 0.045 0.129 -0.188
X3 0.005 0.253 -0.054 0.461 0.570 0.271 -0.528 —-0.426
X4 —-0.027 —0.188 0.137 0.300 —-0.529 -0.354 —-0.628 —-0.559
Xs -0.105 —0.463 -0.315 0.014 —-0.112 -0.037 0.301 0.140
X6 0.057 0.311 0.332 0.493 —-0.826 -0.606 0.278 0.099
X7 0.001 0.379 -0.283 0.008 -0.010 0.056 0.071 -0.085
X 0.236 0.201 0.666 0.742 0.432 0.329 0.383 0.222
Xo 0.095 0.160 0.059 0.109 0.137 0.060 —-0.565 -0.527
I 11 111 v
A=0.6258" A=0.2710" A=0.2291 A=0.103 1
l; i l; i I; i l; i
t 0.414 0.854 0.793 0.409 -0.733 -0.304 0.946 0.105
t -0.023 0.787 -1.307 -0.561 —1.443 -0.248 1.099 -0.067
t -0.205 0.628 0.193 -0.018 -0.751 -0.467 -1.257 —0.622
t 0.833 0.952 0.242 -0.223 2.346 0.029 -0.927 —-0.207
A ok P<0.01 * P<0.05
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u (xs) I 1 P<0.01
0.742  u, 03806 0.3034" 2
I 1II
Uy V2
ti Uy (&) 5 I
() u;=0.006y; + 0.992y,— 0.053y; + 0.794y, +
~0.561 0.409 Vs 1.191y5+ 0.234 y
vi=0.915¢ + 0.0452,— 0.765¢;,+ 0.54 11,
I(u, v1)
231 Yi 231
Ve 0.01 ~ 0.001 mm s)
0.723 U
0.01 ~ 0.001 mm
0.01 ~ 0.001 mm U
Vi t;
2.3 () (12)
0.849  0.665 Vi
2.3.1
4 yioY2 yi Vi Vs v
Ve 13.93 cmol/kg 56.30 g/kg 44.80 0.01 ~0.001 mm

g/kg 447.60 g/kg 235.50 g/kg 215.90 g/kg

(20.20 ~ 585.90 g/kg)

0.1 mm 02) (75.15 0,01 ~ 0.001 mm
%) 0.05 ~0.01 mm (vs)
25.75% 0.05 ~ 0.01 mm
04) 1y = ~0.187y1 — 0.66 12— 0.543y5— 1.903y, —
5 0.667ys— 0.801y,
) 0(-0.32) v =0.745¢,— 0.787t,— 0.282¢;— 0.291¢,
5 0 (U ) Uy Vi
Uy 0.05~0.01 mm
2.3.2 (v4) -0.951
) 0.05 ~ 0.01 mm
0.05 ~ 0.01 mm
5 Uy Vv,
*4 TIEMABFRGRE RBREK IR ELR TS
Table 4 Descriptive statistics of CEC and particle size sizes
(%)
CEC(cmol/kg) Vi 335 2.40 29.01 13.93 4.93 35.39 0.10 -0.32
>0.1 mm (g/kg) » 335 0.10 800.30 56.30 9.86 175.15 4.48 25.32
0.1 ~0.05 mm (g/kg) V3 335 0.20 326.40 44.80 4.85 108.27 2.15 6.20
0.05~0.01 mm (g/kg) Va 335 40.40 828.30 447.60 11.52 25.75 -0.35 0.43
0.01 ~0.001 mm (g/kg) Vs 335 20.20 585.90 235.50 7.48 31.76 0.20 1.80
<0.001 mm (g/kg) V6 335 18.70 523.20 215.90 9.90 45.86 0.66 0.15
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Table 5 Canonical variables and their correlation coefficients with related properties
1 11 11T v
1=0.3806" A=0.303 4" A=0.1502 A =0.067 2
m; Vui m; Vui m; Fui m; Fui
»i 0.006 0.036 —0.187 0.104 —-1.027 —0.268 —0.290 —0.739
»2 0.992 0.155 —0.661 0.609 —4.865 —0.354 -2.216 0.449
V3 —0.053 —-0.664 —-0.543 0.002 -2.610 —-0.249 —0.758 0.544
Va 0.794 0.072 -1.903 —0.951 —-5.140 0.087 -2.909 0.186
Vs 1.191 0.723 —0.667 0.038 -3.174 0.197 -1.775 —0.326
Ve 0.234 —0.460 —0.801 0.450 -3.754 0.154 -2.924 —0.738
I 11 111 v
1=0.3806" A=0.3034" A=0.1502 1 =0.067 2
I; Fyi l; Fyi I; Fyi I; Fyi
t 0.915 0.849 0.745 —-0.029 —0.882 —-0.134 0.247 0.510
t 0.045 0.483 —0.787 —0.849 -1.990 —0.188 —0.644 0.099
t; —0.765 0.207 —0.282 —0.560 —-0.036 —0.033 1.248 0.801
t 0.541 0.665 -0.291 -0.672 2.585 0.196 -0.237 0.262
t; (2)
-0.849 12 Ca>Mn>Na>Mg>Fe>AI>Ti>Si Al
6
Vs Al Ca Fe
0.05 ~ 0.01 mm 0 5
0
(40.40 ~ 828.30 g/kg) 0.05 ~0.01 mm
2.4.2
2.4 7 7
I II
2.4.1 P<0.01 0.508 4™
6 Al Ca Fe Mg Mn Na 0.425 7"
Si Ti 64.98 6.89 I 1
3099 8.60 0.63 11.23 29691 4.39 mg/kg 7 I
®6 TIRTRTEDENHERERIT
Table 6 Descriptive statistics of soil mineral element contents
(%)
Al(mg/kg) z) 335 34.77 87.66 64.98 8.85 13.62 -0.25 —0.03
Ca(mg/kg) z 335 2.28 16.21 6.89 3.03 44.02 0.61 —-0.56
Fe(mg/kg) z3 335 15.81 49.11 30.99 6.81 21.98 0.10 —0.60
Mg(mg/kg) Z4 335 3.65 23.47 8.60 2.53 29.47 0.73 2.49
Mn(mg/kg) zs 335 0.27 3.60 0.63 0.24 38.21 6.26 71.47
Na(mg/kg) Zg 335 3.09 31.19 11.23 4.16 37.07 2.21 6.99
Si(mg/kg) z7 335 180.59 390.96 296.91 22.43 7.55 -0.70 3.86
Ti(mg/kg) zg 335 2.17 8.17 4.39 0.53 12.18 0.87 9.43
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Table 7 Canonical correlation between soil mineral elements and aroma constituents of aroma aminophenol in flue-cured tobacco leaves
I 11 111 v
A=10.5084" A=04257" A=0.2055 A=0.1311
m; Fui m; Fui m; Fui m; Fui
z) 0.126 —0.675 -0.970 0.244 —0.311 -0.322 2.247 —0.032
z -0.519 —0.782 —0.825 —0.238 —0.864 —0.094 0.117 0.274
z3 —0.958 —0.720 0.762 0.393 0.263 -0.334 -3.774 —0.140
Z4 0.121 —0.792 0.923 0.261 0.800 0.089 1.071 0.293
zs —-0.138 -0.413 0.056 0.321 —-0.021 —-0.393 0.479 0.126
Z4 -0.262 0.018 —0.662 —-0.790 0.505 0.328 -0.362 —-0.071
z7 0.162 0.140 0.131 —0.152 —0.427 —0.527 -0.619 —0.169
zg 0.322 0.032 —0.131 0.161 —0.633 —0.687 0.930 0.007
I 11 111 v
A =0.508 4" A=04257" A=0.2055 A=0.1311
I; i I Fvi I; i I; i
t 0.159 0.739 0.836 0.476 -0.315 0.158 -1.187 —0.450
t 0.051 0.860 -1.333 —-0.464 —0.801 0.004 -1.605 -0.213
t3 —0.202 0.630 -0.297 —0.153 1.440 0.730 —-0.139 -0.217
t 0.978 0.988 0.725 —0.085 0.015 0.125 2.374 0.039

u;=0.1262,—0.5192,— 0.958z; + 0.121z4 -
0.13825—0.262z¢+ 0.162z7+ 0.322z
vy =0.159¢+ 0.051¢,— 0.202#;+ 0.97814

I, v1)
Uy Zi U
Mg(zs) Ca(z) Fe(zs) Alzi)
-0.792 -0.782 -0.720 —0.675
u; Mg Ca Fe Al
Mg Ca Fe Al
u Vi
14 (14)
() 0.988
0.860 vy
V1

Mg Ca Fe Al

Mg Ca Fe Al

uy=—-0.970z; — 0.825z, + 0.762z3 + 0.923z4 +
0.056z5— 0.662z5+ 0.131z;,—0.131z
v, =0.836¢,— 1.3331,—0.2971;+ 0.725¢4

(uy ) Uy z;
U (26)
-0.790 U,

Na Na
Uy V2
t (t)
(t2)
0476 —0.464 vy
V2
Na
(3.09 ~ 31.19 mg/kg) Na
3
3.1 pH
pH
pH 50~7.0

pH 5.5~6.5M1
pH (5.15 ~ 8.30) pH
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Al Na
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pH Mg Ca Fe Al Na
[19]
(32.35 ~ 868.22
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Canonical Correlation Between Aroma Aminophenol Contents in
Flue-cured Tobacco Leaves and Soil Physicochemical Properties

YE Xie-feng', LI Jia-ying', ZHANG Teng', Meng Qi', WANG Wei-chao?, WANG Ying-yuan’,
SUN Yong-jun®, YU Jian-jun'”
(1 Tobacco College of Henan Agricultural University, National Tobacco Cultivation and Physiology and Biochemistry Research

Centre, Zhengzhou

3 Zhengzhou Tobacco Research Institute of CNTC, Zhengzhou

Abstract:

450002, China; 2 Xiangcheng Tobacco Company of Henan, Xuchang, Henan

452670, China;
450001, China)

335 soil samples from 0-20 cm depths and their corresponding flue-cured tobacco samples from 8 to 12 leaf

position were collected from 12 regions in Henan Province in 2008, and then canonical correlation analyses were conducted on

the relations between aroma constituent contents of aroma aminophenol in flue-cured tobacco leaves and soil physiochemical

properties. Results showed that benzaldehyde, phenethyl alcohol and soil available potassium, soil particle ratio between 0. 05 mm

and 0. 001 mm were positively correlated, benzaldehyde, phenethyl alcohol and pH, Mg, Ca, Fe, Al, Na were negatively

correlated, benzyl alcohol and sodium were positively correlated, benzyl alcohol and soil available potassium were negatively

correlated, but no significant correlation existed between phenylacetaldehyde and soil physicochemcal properties.

Key words:

Flue-cured tobacco, Aroma aminophenol, Soil physicochemcal properties, Canonical correlation analysis



