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Nonvolatile Organic Acid Content in Flue-cured Tobacco Leaves
and Its Relationship with Altitude in Hubei
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Abstract: The characteristics of nonvolatile organic acids in Hubei flue-cured tobacco and its relationship with altitude were
analyzed. The results indicated that the contents of nonvolatile organic acids averaged 139.62 mg/g, and in grades from high to low
was X2F>C3F>B2F. The ratio of reducing sugar to nonvolatile organic acids was suitable in whole. Altitude and nonvolatile organic
acids, the ratio of reducing sugar to nonvolatile organic acids could be classified into three groups by cluster analysis. In the leaves of
B2F and C3F at the altitude of 950-1150 m, and X2F at 1050-1300 m, the contents of nonvolatile organic acids were higher and the

ratio of reducing sugar to nonvolatile organic acids was favorable.
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Table 1 The characteristics of nonvolatile organic acids in Hubei flue-cured tobacco
£ EiFLin L7, Wi TR W Fr g EREENRE R B
T /(mg-g™) 21.16a 438a 0.16 ¢ 86.95b 7.74 b 120.39b 2.12a
B2F A/ (mg-g™) 16.13~26.66  3.53~5.66  0.16~0.17  56.55~139.25 491~12.10 88.16~178.81 1.25~3.21
AR 2% 13.93 15.53 2.43 24.45 27.79 19.31 23.32
SEAE/(mg-g ™) 19.19b 3.77b 0.17b 101.84 b 7.58b 132.56 b 1.90 ab
C3F AR/ (mg-g ™) 16.62~2239  3.12~4.65  0.16~0.18  77.06~148.08 4.48~10.95 101.44~186.25 1.52~2.36
A 57 R % 9.76 13.5 3.11 20.96 27.88 19.50 13.28
SEHME/(mgg ™) 19.85 ab 3.56b 0.18a 133.61a 9.97a 167.16 a 1.65b
X2F A/ (mg-g ™) 15.93~23.86 2.90~4.12  0.17~0.19 82.60~215.37 4.91~16.06 107.61~258.83 1.00~2.34
A R % 12.11 10.66 3.56 24.71 31.85 22.80 26.21
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Fig. 1 The proportion of the ratio of reducing sugar to
nonvolatile organic acids in various grades of tobacco leaves

22 MEMIEELZMANKRE E5EKEEMERX
o

I A 4 AR B 5 L W4 vt R AR A 5%
IIMTEERUNER 2 Bz o AEREIHARE A AT HUR I &
HUK) 5 Ffdeor s A SR OM T ERIR & B ik
BERATHC ZIEAR G AR 4 P il B 1
FRMERIIA —, B2F SGEJHM IR N RS H
A C3F SEMM N IR T IR B SR Y
HAT 5 B S R, X2F SR e . 3¢
SRR i AT 0 2 O 3 R AR
PRI A SO AR A A LR o F A P e

FETF w0, B L ) B g 4 e L T e i BRI
Horb XoF SO AR R AT HURR o BEATREIR bL
L5 PR RE T PR A SRR A B S 7K

23 ARIBRXEEMIEEL B RS 245
VRl

R PR e B S5 IR AR R M LR 5 5 b
TR LLIL 8 TARFR AT RIS T, ANIRI S F i
R EE AN T3R 3. HARWTK 3 NEL
JHIFFE A3 A 3 2K, S R R AT DR YR
PRAES R IAAAE B E R

X B2F MM, 5 1 SRR m AL T
700~800 m A7 [RIHHIX, 200 DA - B PR A 2
S T TERMEX, SRR & &
AT 28 10 THIZRMAIX ;26 11 2R o0 g4k v B A T
950~1 150m ZeA7 AR, 1200 DA 3 SR 75
WE TG @RI, A 4 FhEEE R AL
RO b SETIE A AR = BE AL T 1 150~1 300m
FeAT RS, M DX A R 1 B W s T I
PRI ST, 58 T R R A
BINCISS AT E A= BN | | i 1 E R = P A=
RRIHTF C3F ZEYMH -F2 AR o 40 KB
FHIRITRS 3 AN, 55 T RMHIH FERR . 37 R A
FrRE R & B IR T AR DX s 55 1T S0 DA ot 7
B2 PR R AR IR o 5 A B s ST X
TN AT RS ORI, A 3 MR R
ARG B e AT E, 58 1T RIH %
RYEANREEEE & TH 1. 2K, HREA
WEH . 0 X2F SRS, 5 1 3k ik
T 700~800 m ZeAT DR s 5 TT2h 4R i BE Ak
T-950~1 000 m ZeA7 (PR, WA 1R 7 & i
G T HARPIRADC, oAb A R AT DR & v
SR S AT 1 050~1 300 m A2 47 (1A
DX, JEMRIRR . SEIRRAIF TR S B T
[ I SR, S T DR R ke
AHREBEEERTH 1. 12, PRI T .
T2 X 5 A 38 F



56 R R

R2 FRFREEENBRSESBRSENBEXIN

Table 2 The correlation analysis between nonvolatile organic acids and altitude in different tobacco grades

S R NZR = SRR FrEiR R R IR HUR B BEIREL
B2F -0.602* 0914+ -0.042 0.397 0.730% 0328 -0.199
C3F 0.222 -0.766** -0.552* 0.272 0.726%* 0.302 -0.366
X2F 0.585* -0.087 0.236 0.657%* 0.739%* 0.666** -0.756**
T *RORMSRMEIEE] 0.05 WK **FoRHIRIMERRLE] 0.01 B EKF
x3 BHSESEMIHEAEANKSE. BERILMBESNLE

Table3 Cluster analysis between altitude and nonvolatile organic acids, the ratio of reducing sugar
to nonvolatile organic acids in different tobacco grades

TR/

W/

T

R

FrEg AR AR AL

e I (mgg") (mggh (mgg') (mgg') (mgg) MEiH(mgg)) el
[ (734m. 745m. 754m. 790m. 810m) 22.59a  5.30a 0.16  6621b  5.50c 99.76b 2.41a
B2F  11(975m. 980m. 1064m. 1065m. 1110m. 1112m. 1126m) 22.32a  4.11b 0.16  105.05a  7.89b 139.53a 1.88b
IM(1161m, 1203m. 1242m. 1249m. 1274m) 18.11b  3.86b 0.16  8233b  9.77a 114.23b 2.40a
1 (734 m. 745m. 754m. 760 m. 790m. 810m) 17.92b 4.40a  0.17a  86.70b  5.04b 114.24b 2.17ab
C3F  11(975m. 980m. 1064m. 1065m. 1110m. 1112m. 1126m) 20.96a  3.57b  0.17a  121.70a  9.17a 155.56a 1.82b
IM(1161m. 1203m. 1220m. 1233m. 1242m. 1249m. 1274m) 18.50b  3.44b  0.16b 94976  8.18a 125.26b 2.22a
[ (734m. 745m. 754m. 790m. 810m) 17.36b  3.82a  0.17b  100.69b  6.38b 128.42b 1.78b
X2F  11(975m. 980m) 1853b  2.99b  0.18a 10449  7.53b 133.72b 2.19a
I(1064m. 1065m. 1110m. 1112m. 1126m. 1161m. 1203m. 21.35a  3.54a  0.18ab  155.89a 12.25a 193.22a 1.23¢
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