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Abstract: [ Purpose] To discuss the suitable tolerance range of humidity during yellowing
stage. [ Method ] We studied the effects of different parts under different humidity gradient treat-
ment during yellowing stage on the economic characters, chemical composition and sensory quality.
The electrothermal temperature humidity control dense flue-curing barn was used for this experiment,
and flue-cured tobacco variety K326 was took as the test material. [ Result] (1) With relative humid-
ity of 60%-80% and curing for 72 hours, the filtration rate of different parts of flue-cured tobacco
achieved 40% to 60%, the chlorophyll degradation rate achieved over 80%, which was good for to-

bacco leaves turn yellow and set the color. (2) During yellowing stage under relative humidity of
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70%-80%, different parts of flue-cured tobacco had a better economic characters, among them, the

proportion of superior tobacco could be as high as 78.01%, and the average price could be up to 29.28

CNY/kg. (3) During yellowing stage between relative humidity of 60%-80%, the internal chemical

composition of different parts of flue-cured tobacco was more harmonious, and the sensory evalu-

ation of absorption was better, what’s more, the middle leaves and the lower leaves yellow treated at

relative humidity of 70%-80% and upper leaves at relative humidity of 65%-70%, the sensory

smoking quality reached maximum value. [ Conclusion ] The roasted tobacco baked for relative hu-

midity of 60%-80% during the yellowing stage can met on industrial demands.

Keywords: bulk curing; tobacco leaves; yellowing stage; humidity; tolerance range
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Fig. 1 Main technical diagram of flue-curing (K326) barn in Yuxi tobacco area
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Tab. 1 Water loss rate of tobacco leaves under different hu-
midity gradient treatments

RIKFY
L W% rate of water loss
position humidity 2%4h 43 h 72h
50 21.68aA  41.80 aA 72.44 aA
60 18.73 bB 34.79 bB 54.71 bB
s 70 18.87 bB 30.44 cB 48.95 cB
lower leaves 80 16.79cBC  29.52 cB 42.17dC
90 15.50 ¢C 22.70 dC 37.97 dC
F18 21.38" 34.26" 91.10™
55 3297aA  48.68 aA 67.31 aA
60 27.48 bB 44.47bB 58.51 bB
o 70 2534bcBC  39.41 cC 50.29 cC
middle leaves 80 23.09cCD  38.84cC 46.87 dCD
85 2043dD  34.80dD  43.18¢D
F18 42677 86.23" 107.91"
60 24.67aA 4244 aA 55.36 aA
65 2322bA  40.17bcA  51.90 bB
gt 70 20.99 cB 38.94bAB  50.11 bB
upper leaves 75 2036 cdB 3571 cBC  46.50 cC
80 19.46 dB 33.12dC 43.85dC
FH 2227 23.46™ 37.36"
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Tab. 2 Chlorophyll degradation rate of tobacco leaves un-
der different humidity gradient treatments

T Foos (4, 10)=3.48, Fyo (4, 10)=5.99; “*” RIKFFEERRTE
5% FZEFILBIRENRT, oo FUNGFRERRIE 1% N2 kL3
WREAKF: THE,

Note: Fj5(4, 10)=3.48, F (4, 10)=5.99; “*” and capital letters mean
extremely significant difference 5%, “**” and lowercase letters mean
significant difference 1%; the same as below.

T YRLRE/% F%fi#2£/% degradation rate
position humidity 24 h 48 h 72 h
50 3241a 37.66 cC 60.66 cB
60 32.14a 51.33bB 90.40 abA
T 70 3147a 62.52 aA 98.22 aA
lower leaves 80 31.74a 63.15 aA 96.18 aA
90 31.67a 53.49 bB 83.14 bA
F18 2.82 21.88™ 22.52"
55 28.78 a 40.59 cC 67.19 dD
60 29.50 a 53.06 bB 90.82 beBC
o 70 29.84 a 65.25 aA 97.78 aA
middle leaves 80 29.96 a 67.11 aA 94.83 abAB
85 3027 a 57.07 bB 88.47 cC
F18 2.13 49.34™ 88.91°
60 21.07a 54.33 cB 90.93 bC
65 22,50 a 60.42 abAB  96.02 aAB
L) 70 22.71a 64.12 aA 98.29 aA
upper leaves 75 22.75a 62.53 abA 96.62 aA
80 23.07a 58.18 bcAB  91.84 bBC
Ffa 0.57" 6.46" 10.42™




543

IRATIL, A5 WA RS RS AR AR B R 25 ST 641

2.3 AT I FE A B Kb S AN [ AL 05 S5 R - 4
RN AL

HI e 3 ATAT: A0 A A B R AN () 5B A7 0
V= ] S 7 I S D 17 I 3 S e
KB BIAF AR 0 2 225 5 (P<0.01), Horfr, T
SR e S A LA RN I AN AR R B 70%~80% 2
F] (AL BT R, ARXHRE 50% BRIE AL BEAF AL T
B r R I S AR LR A5 3 A DA X R
70%~80% Z [H) (R A A w5y, AHXHR B 55% Ay Ik
TRALFRAFAE T B0 s AR A LU R
PIAERHEEE 70% AYALFE R = o
2.4 7R I B P AL BE R [ A4 S I A
5y B RS

IS 4 ATHT: 25300 BE AR BE AL BT YR B
TR S R R R JERE . AL
FIOBEGL L I A e 3 25 5% (P<0.01), FHoAl4845
EZRAREE, Ho, FEMr a8 b ER
o B FUOBE B L LA AE X R B 60%~80% Y Ak HH A5
T BRI B L I SR RO R L A
FEXT IR 60%~80% 2 [H] Y Ab FRAC =y 5 L &BAm I
55 e R R B SE o Fe b 22 AN 1

2.5 AR W FE A FE AL R AN [R5 S 0 e
B R R

X ER A ER TS, AR 70%~80%
AR PR 8 5 R B B A, FERIAER
HORA RS, DU, AR
W, RSN, TR R, FRERE (B 2.
3); XF EEBM S, AHXHEEE 65%~70% AR T
K5 e TR, FERIAFREFME
A, FRETRLE, WEROR, R MERKR,
AR, AR TR (B 4),

X AR B AN (R J3E A B 5 6 J R B o i
KEHITG (B 5), THH AR B I i th 2y
Tl y=0.10x>+14.32x—427.5 (R*=0.99, P=0.001),
R AR IR 2 R )=—0.07x+10.28x—
285.49 (R’=0.88, P=0.001), &R fh<k 5l y=
—0.04x™+6.32x—174.23 (R’=0.84, P=0.001), FHWIA~
(] b FHT AN [R5 S AR S R o A A A
e, ok bt AR E I R R S S i e
AR, FHILRT R AS BRI | hERAE
AR R 70%~80% Ab P R /BB I i A # e K
B, A ER X IR 65%~70% Ab BT BE

*3 RIEEHELETEERM IR

Tab.3 Economic characters of flue-cured tobacco under different humidity gradient treatments

ok % A twu/% &I tWﬂ/% H ﬁh%/% A ktﬁﬂ/% BCNY kg
position humidity pro?ortlon of prgpomou of proportion of . proPonlon of average price
superior tobacco medium tobacco green-yellow leaves inferior tobacco
50 — 11.49 ¢cB 83.48a 88.51 aA 4.90 cC
60 — 66.84 bA — 33.16 bcB 13.92bB
T 70 — 77.92 aA — 22.08 cB 18.74 aA
lower leaves 80 — 74.84 aA — 25.16 beB 16.73 aA
90 — 63.36 bA — 37.64 bB 13.93bB
FAH — 4135”7 — 41357 11.70"
55 — 34.35aA 5772 a 65.65 aA 14.11 ¢cB
60 62.53 bB 18.55bB — 18.92 bB 21.65 bA
g 70 77.72 aA 15.04 bB — 7.25dC 28.35aA
middle leaves 80 74.22 aA 14.24 bB — 11.54 c¢dBC 24.25 abA
85 64.57 bB 17.51 bB — 17.93 beB 21.70 bA
FAH 8.17" 12.757 — 115.62" 11.52"
60 60.91 dC 31.92 aA — 17.18 aA 22.61 bA
65 65.53 beB 23.48 bcABC — 9.99 bB 28.01 abA
g 70 78.01 aA 17.52 ¢C — 4.48 cB 29.26 aA
upper leaves 75 70.60 bAB 19.67 cBC — 9.73 bB 24.40 abA
80 62.95 cB 27.04 abAB — 10.00 bB 22.89 bA
F& 21.55" 9.28" — 13477 13.28"
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Tab.4 Chemical composition of flue-cured tobacco under different humidity gradient treatments

FEZA TR EE% SRE Y% EEHE % BE% JHBE/ Yo R BB L
position humidity total sugar  reducing sugar _total nitrogen nicotine ratio of nitrogen to nicotine ratio of sugar to nicotine
50 8.43 cB 6.05 cB 195a 1.71a 1.14 aA 4.92 cB
60 14.20 bA 12.50 abAB 1.73 a 1.74 a 1.00 bB 8.18 abA
T 70 18.55 aA 16.90 aA 1.78 a 1.82a 0.98 bB 10.16 aA
lower leaves 80 18.15 abA 13.19 abAB 1.64a 1.67a 0.98 bB 9.11 abA
90 13.72 bB 11.10 bAB 1.64a 1.76 a 0.93 bB 7.78 bAB
FA 9.37" 6.19” 3.08 1.22 11.34” 8.62"
55 16.26 cB 13.15¢B 3.13a 2.53a 1.24 aA 6.42 cB
60 24.14 abA 20.97 abA 291 a 2.67 a 1.09 abAB 9.23 abAB
i 70 27.61 aA 24.65 aA 2.72a 2.70a 1.01 beAB 10.24 aA
middle leaves 80 25.22 abA 20.05 bA 2.60 a 2.83a 0.92 beB 8.90 abAB
85 22.20 bA 19.05 bA 246a 2.85a 0.87 cB 7.80 bcAB
FA 12.04™ 10.09™ 2.93 1.34 7.04” 6.10"
60 32.63a 2753 a 329a 3.08a 1.07a 10.62
65 30.19a 26.88 a 3.02a 3.16a 0.96 a 9.56
g 70 34.04 a 29.29 a 332a 339a 098 a 10.03
upper leaves 75 29.98 a 26.04 a 3.11a 330a 095a 9.17
80 29.98 a 2581 a 325a 339a 0.96 a 8.86
F 18 1.64 1.02 0.82 1.58 1.09 1.35
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Fig. 2 Radar images of sensory quality of flue-cured tobacco under different humidity treatment (lower leaves)
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Fig. 3 Radar images of sensory quality of flue-cured tobacco under different humidity treatments (middle leaves)
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Fig. 4 Radar images of sensory quality of flue-cured tobacco under different humidity treatments (upper leaves)
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