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Abstract
chemical indicators that affect the sensory quality, and to provide reference for the quality improvement of flue-cured tobacco in Qiannan tobac-

[ Objective | To explore the way to improve the quality of flue-cured tobacco in Qiannan tobacco-growing areas, to find out the key

co-growing areas. [ Method] With Qiannan flue-cured tobaccos as the research materials, the correlation between chemical composition and
sensory quality of tobacco leaves was analyzed by simple correlation analysis, multiple difference analysis and typical correlation analysis.
[ Result] There were significant differences in the chemical composition and sensory quality of flue-cured tobacco from different grades and dif-
ferent producing areas in Qiannan tobacco-growing areas. The total plant alkaloids, two sugars and total nitrogen had a strong correlation with
the sensory evaluation quality. Total plant alkali, total nitrogen content,sugar-alkali ratio and nitrogen-alkali ratio were important factors affect-
ing the sensory evaluation of flue-cured tobacco. In a certain range, with the increase of the sugar-nicotine ratio and the decrease of total plant
alkali and total nitrogen, the aroma volume, concentration and momentum of sensory evaluation showed a decreasing trend. With the increase
of nitrogen-alkali ratio, the aroma quality, aroma quantity, miscellaneous and irritating scores in sensory evaluation showed a decreasing
trend. [ Conclusion] It is helpful to improve the sensory evaluation quality of flue-cured tobacco in Qiannan tobacco-growing areas by reducing
total plant alkali, enhancing sugar-alkali ratio and nitrogen-alkali ratio.

Key words

AR T A 7 A A SO, F T A B I 1 )
EBARF A R Al R R G A e i 2
I 0 03, 35 LA P27 5 R DI A 0 0 8 0 o e
ATEEIIEM PR IR AR 27 B A3 RN 5 3 A
BRI R C RIWFTE — A% . B ZES R A%
R J3E AT XA S B A R A0 R R R AT TR (6
T AT , 5t R0 R i RO L 2545 s R A8 S W 4
F149 5 e 5 A 25 0 AR 7 X A0 P2 155
BB 56 R PEATRITGE , 1 4R o A v G i A P L
BEAS S A 0 £ 0 IR 5 19 WAL oA [ 75 25 XA P 4
Ak 2% B4 5 BT R ATV, 75 L SO 0L L 0
T U X R 2554 T i A TR B 04 SR SOFM Y]
208 X e AR R O A2 A 2 ) O BT B 2
AT, PR R G 28 X R 047 43 2 RIE 8, M T
B JFORHC 7 B0 8RR 2 s Be R S 45 F A BP
BEIETFFE T 2LAE K 43 0 B F2 A2 43 R B I 495 B 1Y
NTE SR HEST T T AR A A At BB TP i B ke
SRR LRSI s B ER A IR PSR 5 4Bk ) B
STHEHEATRITS , S BRI A i S 0 B VPR o A7 7 i 3

HEHEH ThPBILARIAENS T PIEBRER 4T &
W5 o R AR AR R BEAT (111201315524)

EEEN EE(97T—) 4, T B REA, R ZFITF, AE@et i
BHBAA,

K EHE 2017 -09 -28

Qiannan tobacco area;Chemical components ; Smoking quality ; Canonical correlation analysis

R s A B 2T BT T 8 A [ 46 3 B A2 i A 5 R
BRRIOCER , K IV AR BIR SO AE % .2 5 ma i -
PRITIR Tt . 4R A0 DX N 48 4 2 T 08 i L5 7 1
X AR A E A X2, B G T B X e AL
SR B R i WS, 56 T B R A
DXL 2 R 5 BT T AR SV M B A R . B T
I RIS HUHA R 08 DX R AT P27 40 5 5 e T
PRI, I oAb 4 RV E i HEAT AR GE 3 22 50 i A
SRR AT , 85 7 B T A R A2 T2 SR R e
KR 7 B, T 4 R A A 2 B3 5 TR TR R ek 4 5
Z, LA B o 400 X AP 25 PR3 L it S BR PBE5 FA

1 HrtsHE

L1 B8 T 2014—2016 4F Y48 5w A X A4 BT (e
SR K g B S 2 B K AT W1 A B2
C3F I X2F 3£ 72 ANFEA, B AR50 1 24 % BN B3 33 1
GB 2635 - 1992 FRUEFEFTIRGL , BEGY G NRREAR I 53 2 1y, 5
—ISREARZHET ZHE K G, T 4 CRE@MP IR, T
TR AL RN SE 5 55 — B REAS 2oL T 224 D142,
A5 R H P T VR A

1.2 EHESRAUERREE SRR 55
FEERETH(UV2501, HA Byt ) s ™ i JSOR RIS &5 1R
F13,5 — B KRREIN G 5 80 R T OB EE I
5E (410 1 Sherwood 23 7] ) M5 G A SR I e dE I 2
BRSO R B - SRR ™ T



22 R e A 2017 £

FU BTSRRI RU, AL o DR AR (V) BE—4A SR Excel \SPSS 21. 0 Geit /i f it Ay
1.3 BETFRESEMNBREAE SHYC-TI38 - ARG 225500 SRR A AL A ST
1998 Hrifie, ZHAUIR L FAPEMIREA ATV E P . S 2 BRESH

PP SIS PR A U AR I R R 2.1 BEREEAUZERSRBETRRESITHRS
JEREN KRR, BRI 03208 10 2o HorP e An 47 lis 1 Rl AR i 0 OBl BB BT L B RS
AN A JeRPGALE B LG RO A AR (B B A AR ]2 AR S
1.4 HRAIE  SURARSC TR RIS S A B ZREIAH Bl T PR LS S R BRI A 8. 24% o TVETT
KRS 2 R Z (B (A AR SRR Zon it ot WRBTR A TR AL S R BB/, U B PP B A 0 AR
Jridie HAEEAEEN O 7 AR E R 2 ISR Z M AHE s 5 R AR R AR H S 1L, 3K 52. 09% 5 HLUCOR S8 & B AN
KRZ P HIME 2 AR R URIER 2 DERGAER U, BEBREL, 205313k 49. 08% F11 48. 36% 5 i J5UHE B (IR LL \J%
IV, (3500 2 AR PP AR R AR S ) IR 24> ORI AR BE ANk ) 2R K < 0, BN 72 (i A e, L
LRBR R Z A M OC I ZOR I e 2 AR AR Z A BEARAOC AR A i 25 0 AR A 8 PR LG 7 U0 A U L R
P o IR AR R AL M AR AR SR (X, ) B RISk W EE FR R <O, B 0 A B, Sy LBy
JEORE (X)) EOBE (X)) B (X)) SUOXG ) ARV (X) SRR TR R 0, LA TR A A 0 20 B 0N , A AR X 4 v ) g
PIBELE (X, ) BRGEEE (X ) HHBREL (X, ) R LE (X0 ) B fE—  Debd. Sld fIRTEGTTE, AT W0 s 8 LA~ ml o AR
A ARRE IR BRI IR PR AR B R (Y B B RTREAOZE SR, PR LA O 5 R R 5 AR
(Vy) FARYs) RIE (Y, ) AR (Ys) I (Y ) fighsk B dkal,

F1 UEBSFIRERENSIHER

Table 1 Statistical analysis of chemical composition and sensory quality

Iﬁ El X 1 XZ X3 X4 XS Xﬁ X X X X Y] YZ Y} YA YS Y6 Y7
Item % % % % % % ! s ’ o I3 i o o e A
P Mean 2.59 26.63 32.41 1.33 0.34 1.74 0.83 4.81 14.69 0.72 6.31 6.28 5.98 6.13 6.19 6.35 5.74

Fr i 22 Standard 0.90  3.69 4.91 0.23 0.17 0.30 0.07 2.51 7.10 0.19 0.31 0.35 0.35 0.32 0.30 0.33 0.63

deviation

He/ME Minimum  0.99  16.20 19.08 0.76 0.11 1.10 0.66 1.27 3.69 0.45 5.75 5.62 5.13 5.17 5.38 5.50 4.50
W KA Maximum 5.17 33.86 42.85 1.96 0.99 2.70 0.94 12.36 38.45 1.20 7.22 7.02 6.63 6.72 7.05 7.13 6.88
W Skewness 0.42 -0.42 -0.52 0.32 1.46 0.25 -0.10 0.96 1.05 0.8 0.46 0.05 -0.28 -0.63 0.05 -0.07 -0.29
I Kurtosis  -0.26 0.02 0.18 0.24 2.43 0.33 -0.97 0.66 1.04 0.02 -0.03 -0.48 -0.34 0.33 0.88 -0.65 -0.61
AR R Coeffi-34.78  13.84 15.15 17.52 49.08 17.03 8.24 52.09 48.36 25.68 4.92 5.65 5.8 5.18 4.85 5.95 10.91

cient of
variation // %
T X, R SHEIEGX, SR X D B X, s X GG X ARG X, L X SR s Xy SABERRLE s X o AR L Y, ARG Y,
B Y, ARG Y I Vs DR Y R Y, ghk
Note : X, was nicotine ; X, was reducing sugar; X, was total sugar; X, was potassium;X was chlorine; X, was total nitrogen;X,; was ratio of reducing sugar and
total sugar;X; was ratio of potassium and chloride ; X, was ratio of sugar and nicotine; X, was ratio of nitrogen and nicotine;Y, was aroma quality;Y, was
aroma quantity ; Y; was mixed gas;Y, was excitant; Y5 was aftertaste; Y was concentration;Y,; was momentum
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Table 2 Differences comparison in chemical composition and sensory quality between different grades

L X, X, X, X, X X, Y, Y, Y, Y, Y, Y, Y,
Grade % % % % % % s ix x ix ix x s
B2F  3.58 a 23.86 b28.32b 1.23 b 0.44a 2.02a 0.85a 3.40b 8.16c 0.57c 6.28b 6.43a 5.8 b 6.17a 6.06b 6.62a 6.29 a
C3F  2.36 b 28.28 a34.33a 1.38a 0.31b 1.67b 0.82ab 5.24 a 15.63b 0.74b 6.48 a 6.41a 6.19a 6.15a 6.33a 6.47b 5.74 b
X2F  1.84 ¢ 27.74 a34.59a 1.38a 0.29b 1.51c¢ 0.81b 5.79a 20.27a 0.86a 6.18b 5.99b 5.89b 6.07a 6.18 ab 5.94 ¢ 5.18 ¢

T X SR X, 3l SR s X, D b X, DR X SR X G, TR LE X, SRS s Xy IR LL s X, D9 RUBLL Y, DA U5 Y,

B Y, WAV, MR Vs g Auk s Y, e ;Y 7~7IJH< SIS RNG 7 B R £ P <0.05 K2R EH
Note : X, was nicotine ; X, was reducing sugar; X, was total sugar;X4 was potassium; X5 was chlorine ; X was total nitrogen;X; was ratio of reducing sugar and
total sugar;X; was ratio of potassium and chloride ; X, was ratio of sugar and nicotine; X, was ratio of nitrogen and nicotine;Y, was aroma quality ; Y, was

X7 XS X9 Xl()

aroma quantity; Y; was mixed gas;Y, was excitant;Y; was aftertaste;Y; was concentration;Y, was momentum;Different small letters in the same column
indicated significant differences at P <0.05 level
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Table 3 Differences comparison in chemical composition and sensory quality between different producing areas

PR X, X, X, X, X; X

Production area % % % % % % X Ay X
TR Fuquan 2.60 ab 28.01 a 35.51 a 1.31b 0.34 ab 1.72 a 0.79 b 5.35a 16.16 ab
Jiili Dushan 2.62 ab 26.47 ab 29.75 b 1.29 b 0.35 ab 1.73 a 0.89 a 4.72 a 13.72 b
KJIfi Changshun 2.72 ab 25.71 ab 31.96 ab 1.32 ab 0.28 b 1.69 a 0.81 b 4.99 a 13.68 b
5 Longli 2.34 ab 28.06 a 33.71 a 1.26 b 0.36 ab 1.86 a 0.83 ab 4.02 a 15.93 ab
3 Pingtang 2.58 ab 26.55 ab 31.95 ab 1.52 a 0.34 ab 1.70 a 0.84 ab 5.76 a 13.56 b
B4 Wengan 2.79 a 23.85 b 29.91 b 1.33 ab 0.30 b 1.72 a 0.80 b 5.01 a 12.15 b
H{/K Huishui 2.25b 26.32 ab 32.32 ab 1.34 ab 0.47 a 1.69 a 0.82 b 3.73 a 19.74 a
#B] Duyun 2.84 a 28.06 a 34.20 a 1.25 b 0.32 ab 1.78 a 0.82 b 4.90 a 12.57 b
= \ Y, Y, Y, Y, Y, Y, Y,
Production area 10 ax 43 iax 43 ax 43 43

& 45 Fuquan 0.72 b 6.45 ab 6.49 a 6.10 a 6.21 a 6.30 a 6.46 a 5.74 ab
Fi1l1 Dushan 0.72 b 6.52 a 6.36 ab 6.10 a 6.19 a 6.35a 6.44 a 5.82 ab
Kl Changshun 0.68 b 6.28 abc 6.19b 6.03 a 6.14 a 6.18 a 6.29 a 5.72 ab

o H Longli 0.85 a 6.21 be 6.26 ab 5.95 ab 6.12 a 6.08 a 6.29 a 5.69 ab
SF-3% Pingtang 0.67 b 6.31 abc 6.18 b 5.96 ab 6.15 a 6.14 a 6.31 a 5.7 ab
#:4¢ Wengan 0.64 b 6.32 abc 6.31 ab 6.02 a 6.11 a 6.21 a 6.40 a 5.92 a
H{7K Huishui 0.87 a 6.12 ¢ 6.09 b 5.70 b 5.96 a 6.11 a 6.24 a 5.57b
#4] Duyun 0.64 b 6.30 abc 6.33 ab 6.02 a 6.17 a 6.13 a 6.36 a 5.72 ab

TE X, N BRI X, Al 5O s X, S BB X, A X G X ARG X, I PIRE LG X SRS X SRR L s X R Y, ARG Y,
Y, ﬁTW,Y HRIBE Y, HAR0E; Y, WU Y, jﬂ‘ﬂ% SIS 7R e P <0.05 K225 1 %

Note : X, was nicotine ; X, was reducing sugar; X, was total sugar;X, was potassium; X was chlorine; X, was total nitrogen;X; was ratio of reducing sugar and
total sugar; Xy was ratio of potassium and chloride ; X, was ratio of sugar and nicotine ; X, was ratio of nitrogen and nicotine ; Y, was aroma quality;Y, was
aroma quantity ; Y; was mixed gas;Y, was excitant; Y5 was aftertaste; Y, was concentration;Y; was momentum ; Different small letters in the same column
indicated significant differences at P <0.05 level
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Table 4 Simple correlation between chemical composition and sensory evaluation quality
&R T R S R NS W Mk
Indicators Aroma quality Aroma quantity Mixed gas Excitant Aftertaste  Concentration Momentum
JEAEYIHE Nicotine 0.048 0.438" " -0.141 0.071 -0.226 0.655"" 0.703""
W JEHE Reducing sugar 0.141 -0.032 0.247" 0.081 0.231 -0.291" -0.471""
S Total sugar 0.052 -0.194 0.217 0.053 0.244"  -0.343"" -0.408""
#f Potassium -0.069 -0.253 0.040 -0.118 0.081 -0.215 -0.036
% Chlorine -0.176 0.057 -0.274" -0.108 -0.345""  0.122 0.132
A Total nitrogen -0.070 0.330"" -0.195 -0.077 -0.309""  0.564"" 0.707""
PBE L Ratio of reducing sugar and total sugar ~ 0.116 0.288 " -0.001 0.027 -0.073 0.153 -0.013
HPE Lt Ratio of potassium and chloride -0.013 -0.210 0.182 0.033 0.233° -0.235" -0.099
DR L Ratio of sugar and nicotine -0.136 -0.461"" -0.019 -0.212 0.126 -0.587"" -0.650""
B L Ratio of nitrogen and nicotine -0.221 -0.446"" -0.108 -0.324"" 0.030 -0.557*" -0.531""

Weox % % AMRIFERAE0.05 F10.01 ACEAR Y B2

Note: # , # * standed for significant correlation at 0.05 and 0.01 levels, respectively
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Table 5 Canonical correlation coefficient and significant test of smok-

ing quality with chemical components

AV ACRE K HEE A
Canonical ~ Correlation WILKS Chi-square  Degree of Probability
variable coefficient value  freedom( df) value

I 0.866  0.067 167.922 70. 000 0.000

I 0.659  0.266  82.141 54.000 0.008
I 0.530  0.469  46.89%4 40.000 0.211
v 0.420  0.653  26.436 28.000 0.549
\Y 0.345 0.793  14.411 18.000 0.702
Vi 0.279  0.899 6.571 10. 000 0.765
VI 0.156  0.976 1.536 4.000 0.820
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Table 6 Related indexes of canonical variable and their correlation co-

efficients

A ETI(N =0.866" ")
Canonical variable |

HAIAF (N =0.659" ")
Canonical variable II

s M FEL T, HIEREL
Indicators AL ; Correlation LAY m; Correlation
Model /, coefficient Model m; coefficient
T T

X, -1.704 -0.927 2.278 -0.101
X, 1.342 0.551 -3.220 -0.324
X, -2.005 0.578 3.076 -0. 106
X, -0.153 0.217 0.129 0.316
X, 0. 066 -0.321 0. 187 0. 090
X 0.277 -0.895 -1.012 0.097
X, -1.020 -0.162 1.415 -0.307
X 0.118 0.320 0.131 0. 100
X, 0. 842 0.822 0. 143 0.328
X, -1.122 0.673 1.942 0.479
Y, 0. 055 -0.004 0.371 -0. 669
Y, -1.303 -0.546 —-1.487 -0.615
Y, 1.134 0.218 -1.735 -0.746
Y, -0.399 0.038 -1.817 -0.777
Yy 0.588 0. 300 1.538 -0.373
Y -0.021 -0.779 -0.180 -0.278
Y, -1.118 -0.869 0.598 0.018
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