WSS R ORE S AR o 2R RS & R ERT 52 ”

FRESFEEFENESEMTPELRMAN
FEBRES=HKEHAR

RALE, T

EFH, ##F, £

BB, BREE, KKE§
\ﬁ,ﬁﬂ,ﬂﬁﬁ,%@%

IR A A R SR A 'l H AR 0 SR T FE RS 171 %% 250100

?ﬁi . BHTESIEIE T AR X AFEEAEA R A5 R RS BN R P AR R E R . RS

S AT AR X 5 b7
o GEEY R E AR
BT A
k@A 8 BAK SEB BSFRAS. BRI
doi: 10.3969/j.issn.1004-5708.2014.03.004
RES%KS, TS411 THIRER: A

BRI TR A
AR5 TR R

TR
SR FEMR P E AR

ES5ERWPEBRMERNRR, @57 ZICBEPEIHTT
JHEIR 5 TR ZOR TR AR R

XE4HS: 1004-5708 (2014) 03-0023-07

Relationships between ammonia content in mainstream cigarette smoke and contents of
protein and free amino acid in tobacco leaves

ZHAO Yantang, YU Hongxiao, CHEN Jianjun, ZHANG Donghai, YUE Yong, XU Kailin, LI Hongtao, ZHENG Xuan, ZHOU
Shilu, XU Haitao
Technology Center, China Tobacco Shandong Industrial Co. Ltd., Jinan 250100, China

Abstract: Relation between contents of protein, free amino acids in tobacco leaves and ammonia contents in mainstream cigarette smoke

was investigated by analysis of variance, descriptive statistics, stepwise regression, partial correlation and path analysis. Multiple stepwise

regression equation was established. Results showed that ammonia contents in mainstream cigarette smoke were significantly positively

correlated with contents of protein and proline in tobacco leaves.

Keywords: ammonia, protein, amino acids, stepwise regression analysis, path analysis
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Tab. 1 The release of ammonia in mainstream smoke and the
contents of protein and in different parts of tobacco leaves from
Shandong, Yunnan, and Fujian
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75 e 8.61 6.04
(2007)

F A 6.65 5.48

T 5.23 5.02
praa] R 8.01 6.25
(2007)

Fh &R 6.18 4.81

T HBAH 5.53 4.13
piEpes R 10.93 6.15
(2007)

Fh SR 5.31 5.54

B 4.88 5.64
1T R 11.03 5.53
(2008)

k] 7.3 5.08

TR 4.91 441
P ki 10.38 5.73
(2008)

k] 8.63 5.34

TR 4.61 4.80
piges R 9.01 5.89
(2008)
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TR 7.47 5.38
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Tab. 3 Descriptive statistic analysis on the contents of protein, free amino acids in tobacco leaves and the ammonia contents in
mainstream smoke

Eizp 1) brifE 22 e i 52 PR AR5 RH /%
FERIHAHE /(v gleig) 7.311 2.108 -0.919 0.460 4.610-11.030 28.83
MR EBUE S /% 5.344 0.585 -0.335 -0.380 4.130-6.250 10.95
JH I R A2 /(mg/g) 0.287 0.079 -1.306 -0.143 0.153-0.409 27.56
JHI IR R /(mg/g) 0.067 0.052 4.605 2.095 0.022-0.227 77.44
A 22 2R /(mg/g) 0.273 0.067 -0.071 -0.356 0.131-0.391 2451
S A R /(mg/g) 0.157 0.035 0.727 -0.544 0.073-0.210 22.51
S HH 2R /(mg/g) 0.028 0.010 0.403 0.881 0.015-0.051 35.90
JHIH P 2R /(mg/g) 0.409 0.081 1.240 -0.785 0.199-0.521 19.85
S 4R R /(mg/g) 0.061 0.029 8.998 2.710 0.035-0.162 47.42
JH R SRR /(me/g) 0.435 0.118 -0.263 0.313 0.235-0.667 27.21
JH o B SR /(mg/g) 0.512 0.067 2.166 -1.167 0.327-0.612 13.08
HE b 7R /(mg/g) 0.065 0.015 -0.444 -0.238 0.036-0.093 23.30
JH R SR /(mg/g) 0.114 0.027 0.544 0.257 0.063-0.176 23.74
JEA %R [(mg/g) 0.203 0.059 1.185 0.436 0.084-0.343 29.05
JH I 2R Y 2R /(mg/g) 0.186 0.095 3.346 1.856 0.088-0.461 51.27
JEI H H R ((mg/g) 0.135 0.056 0.234 0.603 0.044-0.263 41.85
A A R /(mg/g) 0.189 0.080 0.365 -0.368 0.010-0.334 42.32
JH AR SR /(mg/g) 0.016 0.014 1.201 1.434 0.002-0.050 86.76
JHI R 2R /(mg/g) 0.059 0.009 6.753 -1.901 0.030-0.072 14.93
SRR /(mg/g) 5917 1.875 1.074 0.465 2.660-10.566 31.69
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HIZ% 4 ATLAE Y, A E M R h 2RO Y
MAIA B T B2 K (p<0.01) , BN KE I 8 H
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SRR AR 2R L 2 TR R AT A R 5 Y S ik ]
TEFKT (p<0.05) , FRALATHLX D 2 #5647 -
NETR 2R & BRI FENIA 2] 1 82K (p<0.05)
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Tab. 4 Variance analysis of the contents of protein, free amino acids in tobacco leaves and the ammonia contents in mainstream smoke

EEE TTERIE PR BHE ¥ FAE AR TERWE P BHEZ 77 FE

FRMA A Hh X 4.792 5 0.958  0.632 SR R 2 R Hi X 0.013 5 0.003 0510
WAL 55.564 2 27782 18.330%* A 0.010 2 0.005 0.966
% 15156 10 1.516 B 0.053 10 0.005

S 2 HhIX 1.248 5 0250 2108  MHWFrRRRAER X 0.001 5 0.000 0.424
AL 3.391 2 1.696  14.319% AL 0.001 2 0.000 1316
B7E 1.184 10 0.118 Z  0.003 10 0.000

R RAH R X 0.020 5 0.004  0.477 S s R X 0.005 5 0001 1391
A 0.005 2 0.002  0.296 HhAL 0.000 2 0.000 0219
7 0.082 10 0.008 W7 0.007 10 0.001

SO 5 = R HX 0.014 5 0.003  0.894 JE SR X 0.035 5 0.007 3.115
A 0.002 2 0.001  0.389 AL 0.001 2 0.001 0.240
W2 0.030 10 0.003 W2 0.023 10 0.002

JE I 22 1R Hhu[X 0.020 5 0.004 0977  JHMHCERERE  HIX 0.125 5 0025 8.803*
i 0.014 2 0.007  1.685 fEiEa 0.001 2 0001 0.187
B 0.042 10 0.004 B 0.028 10 0.003

R o 23 S R Hh[X 0.008 5 0.002 1319 I 2H R H X 0.041 5 0.008 7.228*
i 0.002 2 0.001  0.823 fEiIEa 0.002 2 0.001 0.754
B 0.012 10 0.001 B 7 0.011 10 0.001

= R X 0.001 5 0.000  8.505* R o S R X 0.041 5 0.008 1.599
AL 0.000 2 0.000  1.463 HB A7 0.017 2 0009 1.719
7 0.000 10 0.000 B 0.051 10 0.005

L e SE-N v Hh[X 0.062 5 0.012  5.137* SO P e 2 HIX  0.002 5 0.000 3314
= 0.026 2 0.013  5.323* HhAL 0.000 2 0.000 0.175
hk 7 0.024 10 0.002 bk 72 0.001 10 0.000

S R 2 R HuX 0.008 5 0.002  2.854 S oA R M X 0.001 5 0.000 3.138
g 0.001 2 0.001  1.030 fEEa 0.000 2 0.000 0.663
B 0.005 10 0.001 7 0.000 10 0.000

SR b S R Hh[X 0.068 5 0.014  1.187 S o i e R X 35012 5 7.002 8.491%
g 0.057 2 0.028  2.503 WAL 16510 2 8255 10.009%

k7= 0.114 10 0.011 5% 8.247 10 0.825

e ¥ R R RIRZERIL 0.05 R 0.01 HR K.
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X)) BRI (Xi3)~ ARER (X,) HEKR (Xs5)s
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PR E AT BH T, SRR Z T
75 FE: Y=-6.957+2.064 X,+0.547 X0, K REN
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R REEEST ERIES R RE R R=0.639,
B DA RS TR RE AR R 63.9% MR AS B4Rk, [0
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Tab. 5 Variance analysis of regression equation

AR R S5 A H B E iS5y F{E MK
B )= 53 B 48.232 2 24.116 13.260%* 0.000
5% 27.280 15 1.819
Bt 75.512 17

2.5 (WX

W2 AN AR R Z ARG RN, T AR H
WA LR, DRI AT 7 A T ) ] H A
RABAEEABE LA S e DAL B R R R, AT
R ERBE, RAAHREMEERHEHLT, it
FEATZ IR AR o R A BE B SRR EATZ TR A
FERAR

SGEbub pev A CINE g i R i pri e I TP i R 4 S DO
(X)) R (X,o) 5 ERM P ERBUR (Y) 247 W
MR, GRINE 6. HFk 6 A&, X, il X,y B4k
WFIEMI, UMMM R B R S AT
AT ERM AP RS T . DU LA 8
MEABIRACNEAY, d3R 7 AR, PNE S S brfE
HIRER 2= SR, R B — 2 [ m] Sett .
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Tab. 6 Partial correlation analysis between the contents of
protein, free amino acids in tobacco leaves and the ammonia
contents in mainstream smoke

¥ AH L AIEN p- 18
X, 0.687+* 3.662 0.0021
Xy 0.626% 3112 0.0067
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Tab.7 The verification results of model between the contents
of protein, free amino acids in tobacco leaves and the ammonia

contents in mainstream smoke

SEPRA A X i 22
10.62 12.98 0.22
7.03 8.21 0.17
5.96 543 -0.09
5.09 4.69 -0.08
9.01 8.51 -0.06
7.78 7.65 -0.02
8.26 9.02 0.09
7.03 8.71 0.24
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Tab. 8 Path analysis between the contents of protein, free amino
acids in tobacco leaves and the ammonia contents in mainstream

smoke
SR B - X1 — X19
X1 0.5732 0.0636
X19 0.4871 0.0749
3 g
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