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Regional Distribution of Free Amino Acid Contents in Flue-cured Tobacco in China

YUAN Shuai, DONG Hong-xu,XU Lei et al (China Tabacco Shaanxi Industrial Co. ,Ltd. ,Xi’ an,Shaanxi 710065 )

Abstract Seventy-seven middle leaves of flue-cured tobacco in Chinese main producing areas were used to study the regional distribution
characteristics of free amino acids. The results showed that the total content of free amino acids in the middle leaves of flue-cured tobacco was
5.43 ~24.08 mg/g,and the contents of Pro,Asn,Ala and B-Ala were much higher. The total content of free amino acids in flue-cured tobacco
showed obvious regional distribution characteristics. The total content of free amino acids in Huang-Huai growing areas was significantly higher
than that in the north, southeast, middle and upper reaches of the Yangtze River,and the total content of free amino acids in the southwest was
significantly higher than that in the southeast. The cluster analysis was carried out with the total free amino acid content,and it was found that
the 18 tobacco planting provinces in China could be divided into 3 types.
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Table 1 Collection sites of the samples of tobacco leaves

IR HiAR AL
Tobacco Provinces Counties
growing planting produced
area tobaccos tobaccos
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Note : Samples in each county produced tobaccos were mixed by the C3F
tobacco leaves from several peasant households
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Table 2 Comparison of the free amino acid contents of C3F tobacco leaves in China

95% E{FE X ] 95% confidence interval

- BN okl i B EH
Type Minimum Maximum Mean TR R V.ar}able
mg/g mg/g mg/g Lower limit Upper limit coefficient /%

KITA&H MR Asparaginic acid 0.06 0.42 0.19 0.17 0.21 45.3
IR i Threonine 0 0.16 0.06 0.06 0.07 40. 8
2453 % Serine 0.03 0.28 0.10 0.09 0.11 47.0
KITATENZ Asparagine 0.26 2.85 0.81 0. 68 0.94 70.3
AR Glutamic acid 0.12 0.47 0.23 0.21 0.24 32.6
H& & Glycine 0.01 0.05 0.03 0.02 0.03 25.8
N4z Alanine 0.29 0.76 0.47 0.45 0.50 22.1
R Valine 0.03 0.17 0.09 0.08 0.09 30.9
&R Cystine 0 0.31 0.16 0.14 0.18 49.6
IR 2 Isoleucine 0.04 0.29 0.12 0.11 0.13 41.7
LR Leucine 0.02 0.12 0. 06 0.05 0. 06 36.5
% %R Tyrosine 0.01 0.11 0.05 0.05 0.05 35.0
KINE 2 Phenylalanine 0.02 0.38 0.12 0.11 0.14 54.4
B-NZ M2 B-alanine 0.19 0.55 0.36 0.34 0.38 24. 4
B-ZAHF TR B-aminoisobutyric acid 0 0.07 0.02 0.02 0.02 52.8
vy-ZBFIE TR y-aminobutyric acid 0.06 0.49 0.16 0.15 0.18 44.6
{45 R Tryptophan 0 0.41 0.13 0.12 0.15 58.0
Hi %R Lysine 0 0.09 0.02 0.01 0.02 86. 1
HZ R Histidine 0.01 0. 41 0.10 0.08 0.11 72.7
K& R Arginine 0 0.10 0.03 0.02 0.03 56.6
fifiZfi% Proline 3.4 17.67 7.65 7.06 8.24 33.9
i Total 5.43 24.08 10. 96 10. 17 11.74 31.4
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Table 3 Comparison of the free amino acid compositions of C3F tobacco leaves in China
Sk T&/]\{E T&jﬁﬁ SEH(E 95% E A X [11] 95% confidence interval Qﬁf?ﬁ
Type Minimum Maximum Mean F |§§ . F |$§ ‘ VELII able
mg/g mg/g mg/g Lower limit Upper limit coefficient /%
KITA R R Asparaginic acid 0.7 5.3 1.8 1.6 2.0 48.2
I iR Threonine 0 1.4 0.6 0.5 0.7 41.1
24 % iR Serine 0.2 2.5 0.9 0.8 1.0 38.1
KT Asparagine 2.6 17.5 7.1 6.4 7.8 44. 4
A% Glutamic acid 1.0 4.5 2.2 2.0 2.4 34.6
H&# Glycine 0.2 0.4 0.2 0.2 0.3 23.2
NZR Alanine 2.6 7.9 4.5 4.3 4.7 21.9
SRR Valine 0.3 1.6 0.9 0.8 0.9 33.7
Mt R Cystine 0 3.9 1.6 1.4 1.8 55.4
RS2 Isoleucine 0.4 2.7 1.1 1.0 1.2 38.5
SR Leucine 0.2 1.3 0.5 0.5 0.6 33.4
&R Tyrosine 0.1 1.2 0.5 0.4 0.5 29.2
K% R Phenylalanine 0.3 2.4 1.1 1.0 1.2 37.4
B-NZ 2 B-alanine 1.0 4.8 3.4 3.3 3.6 19.1
B-ZEHF TR B-aminoisobutyric acid 0 0.5 0.2 0.2 0.2 52.3
v-ZBFIE TR y-aminobutyric acid 0.8 4.5 1.5 1.4 1.6 35.0
{45 /R Tryptophan 0 3.1 1.2 1.1 1.3 41.7
iR Lysine 0 0.4 0.2 0.1 0.2 53.2
21 %2 Histidine 0.2 2.2 0.8 0.7 0.9 47.4
K& MR Arginine 0 0.5 0.2 0.2 0.3 42.1
fifi B2 Proline 48.8 79.4 69.4 68.0 70.8 8.9

TR DX , R R Rl AR DXCRAIG 5 % BRI AL~ 45 F A [
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Table 4 Comparison of the contents of free amino acids and classification in middle leaves of different planting areas mg/g

R X FBEEEm AR ' ) A TG ESZ9i3 FSZNIA19

il Mot BRI e i
Planting Total free g . Aliphatic Aromatic Hetero- Heterocyclic

. . Acidity Alkalinity Neutral . . . -

area amino a(lld series series CyChCS 1mines
4t 75 North 9.73 be 0.43 0.19 ab 9.11 be 2.98 ab 0.18 b 0.22 abe 6.36 be
4T Southeast 8.55¢ 0.42 0.07 ¢ 8.06 ¢ 2.43 b 0.14 b 0.14 ¢ 5.85¢
#fE Huang-huai 15.71 a 0. 46 0.29 a 14.96 a 3.93 a 0.29 a 0.43 a 11.07 a
ViR Southwest 11.38 ab 0.41 0.14 b 10. 83 ab 3.03 ab 0.16 b 0.25 ab 7.93 ab

KATH i Upper and 10. 47 be 0.36 0.12b

middle Yangize River

9.99 be

2.55b 0.14 b 0.19 be 7.59 abe

T R R NG FRERIRAE 0. 05 /KT 225 3%

Note ; Different lowercases in the same column indicated significant differences at 0. 05 level

2.2.2 R[AIREARAS (CECRETI . FHIA D) 65 AR T 8 2 R 35 ik
F [ A AL A (LTI L FA X)) Pl R e g SR it L
6, K 6 AT IL T M- R A SR e (I T R
i AL T 2 14 Al LA B s LR P 24 Ay 8
AR 18 AR (ERET  FHA X)) BT R R K
B AHSCAERILIE 1 AR 7, S5 R R, FRIE 18 A4~ XM it

AR Y SR B i AT SR O 3 2, L rp g R DA I Y
TP R 5 AR5 R, O 16,94 mg/gs 35 AR EIR T
BRPG PO 23 B R0 L 2R 72 DR I F i 2 S SR 7 e A
XA, O 10. 82~ 13. 32 mg/ g5 ZRL SN SRIETT WAL W)
B LG LT AR AR 7 DO (U S s SR A o A X
B, N 6.99~10.09 mg/g.
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Table 5 Comparison of the contents of free amino acids components in middle leaves of planting areas mg/g
BEE=T » o fe BRI YN oy e sy N
b )y KIVERB gy  TAB PR R o i
Asparaginic . Glutamic . . . .
Area . Asparagine . Alanine Proline Threonine Serine
acid acid
4t 77 North 0.22 0.80 0.21 ab 0.43 b 6.36 0.08 0.12 ab
7K Southeast 0.18 0.64 0.24 ab 0.42 b 5.85 0.05 0.08 b
FEfE Huang—huai 0.20 1.45 0.26 a 0.66 a 11.07 0.08 0.10 ab
VGRg Southwest 0.19 0.83 0.22 ab 0.46 b 7.93 0.07 0.11a
£1H i Upper and 0.17 0.52 0.20 b 0.45b 7.59 0.06 0.09 ab
middle Yangtze River
Area Glycine Valine Cystine Isoleucine Leucine Tyrosine Phenylalanine
4t North 0.02 ab 0.09 0.14 ab 0.17 ab 0.06 ab 0. 05 abc 0.13b
754 Southeast 0.02 b 0.08 0.14 b 0.08 b 0.04 b 0.04 ¢ 0.10b
#rifE Huang—huai 0.04 a 0.09 0.11b 0.13 a 0.07 a 0.07 a 0.22 a
P4TE Southwest 0.02 b 0.10 0.19 a 0.14 a 0.06 a 0.05 b 0.11b
RKATH Eii7 Upper and 0.02b 0.09 0.19 a 0.13 a 0.07 a 0.05 be 0.10b
middle Yangtze River
BTSN T TS
sy ppiam  BAERIR yREETR B AU R
Area B—alanine B AmInoIson- yaminob Tryptophan Lysine Histidine Arginine
utyric acid utyric acid ’ ©
4t77 North 0.39 a 0.02 0.16 b 0.09 ab 0.02 0.13 ab 0.04 ab
77 Southeast 0.29 b 0.02 0.13 b 0.09 b 0.01 0.05 ¢ 0.02 b
P Huang—huai 0.37 a 0.03 0.27 a 0.23 a 0.04 0.20 a 0.05 a
PG Southwest 0.41 a 0.02 0.17 ab 0.15 a 0.02 0.10b 0.03 a
£YTH il Upper and 0.37 a 0.02 0.13b 0.12 ab 0.01 0.08 b 0.03 a
middle Yangtze River
T : RIS/ NG FREFRIRTE 0. 05 K225 B35
Note ; Different lowercases in the same column indicated significant differences at 0. 05 level
#6 ZEAREMREE(EEDT.BRX)BREFSEEHRLELLER 0 5 10 15 20 25
Table 6 Comparison of the total free amino acids of flue-cured tobac- 2R 81 : : g : ;
co in different planting areas of China mg/g ’:ﬁi{ lg |
i
i LGN [ ONIEN B 2 1
Cities and Minimum Maximum oM 6
. Mean %
provinces value value IE 120
22 Anhui 9.36 10.20 9.78 L7 13
A Fujian 5.70 10. 65 8.03 IR 4
Hiff Gansu 13.06 13.06 13.06 i 2
] % Guangdong 6.97 8.19 7.44 L 15
] VY Guangxi 9.39 13.22 11.30 w16
M Guizhou 7.45 13.35 10. 09 w5 3
7 Henan 9.73 24.08 16.94 LA 14
BT Heilongjiang 8. 84 8.94 8.89 =& 171
5t Hubei 7.84 10. 82 9.11 TR 181
#H7 Hunan 5.43 12.61 8.90 V] 5
Tk Jilin 10. 82 10. 82 10. 82 3k 11
VLPY Jiangxi 6.41 8.23 7.10 bana) 7
il T Liaoning 6.99 6.99 6.99
2 Shandon .52 14.60 13.32 B REHEE (EET.EAR) FE SRR BOERS
P Shaanxi 12. 16 14.30 12.76 . . . . -
PUJ1| Sichuan 1110 1413 1268 Fig.1 Cluster analysis of the free amino acid contents in differ-
ZF Yunnan 7.36 15.38 12. 14 ent planting provinces
H K Chongqing 10. 51 12. 55 11.73

3 g5t
(1) F& [ 5 0 b 35 40 ot Qi 2 2 R R S iy 5. 43 ~
24. 08 mg/g, & H Ry 10 2 2 1R A0 975 I 20 1R R 1T 44 Tk
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FUAiI g 48. 8% ~79. 4% , ¥ ki iy , 33k 5B 1 41 45 S —
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> YR > RATH E3i ~ 075> AR, Hrb e M IX 9 & i
F AT IREE VTR R AR, 74 e AR DA A
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5 GRS A MU AR AL o 8 [ 0 v 3 i v 55 B e e )
i P S BTN I R, i 2R e — W L 3 b 1
b, ERBIE L R A A0 A AT L | R 2 R o A
B AL o AR R R X T A R X R
BOBERX S AL O H 06 R K R TS A
PRAE I A AR a0, Il TR A 2 KR AR X ]

AEIE 1%
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