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Effect of Different Harvesting Maturities of Flue-cured Tobacco on

Related Indicators in Enzymatic Browning Reaction during Curing
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Abstract ; Effects of different maturitiesCunripe,ripe and overripe)of tobacco on the changes in the content
of water, PPO activity, polyphenols of *Yuyan 11’ (a new kind of flue-cured tobacco) during baking process
and the correlation between indexes were investigated. The results indicated that: (1) The tendency of the
changes in the contents of water, PPO activity,total polyphenols in three maturity levels are similar; Water
content of tobacco leaf gradually reduced; PPO activity slightly declined, then rapidly increased and finally
sharply declined. The changes in the rutin content of unripe and overripe tobacco leaves were similar, The

trend of rutin content in mature tobacco leaf was “decreased-increased-decreased-increased” slightly. The
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content of scopoletin in three maturities increased as a whole. (2)During the sensitive period in enzymatic
browning reaction(48—66 h in the curing process),overripe tobacco had the lowest content of water and
PPO activity,the contents of total polyphenols and chlorogenic acid were slightly lower than that in mature
tobacco. The water and PPO activity contents of mature tobacco leaf were lower than that in immature to-
bacco leaf and higher than that in over mature tobacco leaf. The contents of total polyphenols and chloro-
genic acid in mature tobacco leafl were the highest. The water and PPO activity contents of immature tobac-
co leaf were the highest; the contents of total polyphenols and chlorogenic acid in immature tobacco leaf
were the lowest. The content differences of rutin and scopoletin among three maturities had no significant
regularity. (3)During 48 — 66 h period, there was a significant negative correlation between the change of
PPO activity and the accumulate speed of polyphenols: Unripe treatment reached an extremely significant
level,mature treatment reached a significant level,and overripe treatment reached an insignificant level. It
suggested that high PPO activity reduced the accumulation of polyphenols in immature and mature tobacco
leaf significantly,and low PPO activity effected on the accumulation of polyphenols in overripe tobacco in-
significantly. The result indicate that appropriately improving the maturity of harvested flue-cured tobacco,
can promote the tobacco leaf water loss effectively, so as to reduce the PPO activity during the curing
process,it is beneficial to prevent browning in tobacco leaves, thus improve the appearance and intrinsic
quality of cured tobacco leaf.
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Table 1 Requirements of different harvesting maturities for fresh flue-cured tobacco
A7 I T A ik HE R 2%
Treatment Appearance of leaf Leaf vein Tomenta Rim and tip of leaf
*, Fhk 1/2 [, % Wk & F Main veins were I B Al
AR WK 5 Mai e 7 s ORI - 3 -3 MRBTF 2
Unripe I € ek Mainly green iiiegh;;e;nd lateral ‘veins were com Several tomenta fell off Tips warped slightly
4 1 2 Y 9/3 AR i veins
Wit BIHON E, B B 6~ 8 R Mainly  LOKEFIRIE ERK 23 WE Main veins g o gor of 10 AR T
‘ ; ) were completely white and 2/3 lateral . .
Ripe yellow,60% to 80% area turned yellow veins turned white menta fell off Rims and tips warped
i 2 IR AL A A Leaves were to- £ k4 H & % Main and lateral veins  K#2C & 22 34 Rims and tips

Overripe

tally yellow in color with mature spot

were completely white

Most of tomenta fell off

were withered
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Table 2 The water content and PPO activity of different harvesting maturities within 48—66 h during curing

JEEZ R Cur ime/
s b b Mt if ] Curing time/h
Index Treatment 18 54 60 66
K # Unripe 0.689+0.030 a(a) 0.67940.035 a(a) 0.568+0.017 a(h) 0.47240.017 a(c)
| =N
Vé[ﬂ"* HOK W Ripe 0.6260.015 b(a) 0.615%0. 015 b(a) 0. 54440, 019 a(h) 0. 45440, 008 a(c)
ater content
3% Overripe 0.62940.010 b(a) 0.55140.023 c(b) 0.50540.016 b(c) 0.40240.015 b(d)
F3 Unripe 53,843, 6 a(a) 55.243.2 a(a) 84.844.1 a(b) 116.0+6.6 a(o)
PPO i 1 R
PPO activity JE Ripe 35.2+1.7 bla) 46.440.9 h(b) 0.44+2.6 b(c) 84.0+4.4 b(d)
5t # Overripe 20.4£1.5 c(a) 22.4£0.6 c(a) 38.4£0.7 c(h) 58.8%2.4 c(c)

T R RE R b 2s  RR/NE FRERIR 0,05 JKF 25 5 3 355 A0 7 8RR o] — 48 458 7] — INF [R50 3 /A B0 IR 9 22 5 465 70 5 B R R ) — 4R A5 )
— A R [R] f J] A Z Y 2 S 3

Note:Data show as means®SD of three replicates; The different normal letters mean significant at 0. 05 levels,letters outside the parentheses mean the differ-
ence of the same indicator at the same curing time point but in the different processing, letters in the parentheses mean the difference of the same indicator in the same

processing, but at the different curing time point. The same as Table 3.
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Table 3 The polyphenols content of different harvesting maturities within 48~66 h during curing
fo ki b HE#E ] Curing time/h

Index Treatment 18 51 60 66
AR %% Unripe 9.03%0.17 a(a) 8.7540.27 a(a) 8.3740.19 ala) 7.7740. 26 a(bh)
Total polyphenols B Ripe 11.4340. 48 b(a) 11.5440.53 b(a) 11.2540. 34 b(a) 10.7640.41 b(b)
content/(mg + g1) I Overripe 9.7740. 21 c(a) 9. 9440, 36 c(a) 9.6440.23 c(a) 9.1440.39 c(b)
A R F# Unripe —0.2840.03 a(a) —0.3940.04 a(b) —0.5940.03 a(e) —1.0640.08 a(d)
(ﬁcfgtr:fij(:l“y);hﬁ?ﬁ B Ripe 0.1240.01 bla) —0.2940.04 b(b) —0.4940.01 b(o) —1.3240.1 b(d)
/(mg-g '+h™ D) 3T # Overripe 0.18=0.014 b(a) —0.30£0.03 b(h) —0.51£0.01 b(c) —0.61£0.07 c(d)
R & A3 Unripe 5.2440.21 a(a) 5.08+0.23 a(a) 4. 4640, 31 a(b) 4,1140.11 a(e)
Chlorogenic acid JE Ripe 7.2140.22 b(a) 6.69+0.35 b(h) 6.4140.08 b(h) 6.24+0.16 b(c)
content/(mg &1 () erripe 5.6740.13 c(a) 5.7740.09 c(a) 5.5940. 23 c(a) 5.2340.07 c(b)
SR AT A3 Unripe 3.6740.11 a(a) 3.4740.07 a(b) 3.7340.04 a(a) 3.6040.09 a(a)
Rutin content 2 Ripe 4.06=0. 04 b(a) 4.7240. 07 b(b) 1.6940.07 b(b) 4.33740.09 b(e)
/(mg - gD i Overripe 3.980. 08 b(a) 40140, 16 ¢ 3,940, 09 c(a) 3.7340.13 a(h)
EEE AR F# Unripe 0.1240.01 aCa) 0.2140.01 a(b) 0.1840.01 a(c) 0.0740.01 a(d)
Scopoletin content 3 Ripe 0.1640.01 b(a) 0.1340.00 b(b) 0.1540.01 b(a) 0.1940.01 b(e)
/(mg - g7 1) 3, Overripe 0.1240.01 a(a) 0.1740. 00 c(b) 0.1140. 00 c(a) 0.1740. 00 c(b)
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Table 4 The correlation index of related metrics in enzymatic browning reaction
in different treatments of harvesting maturities
MR RE A S BT BUR SRR o i A HEsoa
Correlation : Total polyphenols Accumulation speed Chlorogenic 2t mE Scopoletin
L Treatment . Rutin content
coefficient content of total polyphenols acid content content
K Unripe —0.890" * —0.736" " —0.890* * 0.222 —0.588
PPO i oD 0 s19 _ . —q QFE %
PPO activity Hi# Ripe 0.512 0.603 0.855 0.268 0.575
i3 Overripe —0.746" * —0.496 —0.810* * —0.398 0.308
B A3 Unripe — 0.989 ™" 0.986* * —0.556 0.521
Total polyphenols L Ripe — 0.918* * 0.910* * 0. 206 —0.907* *
content o ) ) .
i # Overripe 0.556 0.988" * 0.989* % —0.254
BT 2 B A Unripe — — 0.950* * —0.050 0.633%
Accumulation o D o . . % _ _ x
speed of total 3 Ripe 0.893 0.144 0. 684
polyphenols iF# Overripe — — 0.611 0.623* —0.376
e K@ Unripe —0.250 0.475
SRR
Chlorogenic A Ripe —0.539 —0.353
acid content »
acid conten 538 Overripe — — — 0.995* * —0.299
¥ Unripe — — — — —0.270
S S T o - _ _ _
Rutin content A Ripe 0.505
38 Overripe — — — — —0.391

Hox Ml % 2 BIFRAE P<0.05 Ml P<0.01 KF EEFEE.

Note: * and * * indicate significant correlation at P<C0. 05 Fl P<C0. 01 levels,respectively.
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HEEY T A REEEKF

BREEWE KT (Cardamine scaposa Franch. ))& T T FAEFL (Brassicaceae) IFOKFH B . ZAFERA, & 4
~18 cm, fEER AR E . RRZEGH . WEEK., R —FH . o, AR K 1~12 cm; i
IETEIE s F AR EDE K 0.3~2.0 em, 58 0. 5~3. 0 cm, FEEF.OIE D G PR 2%, TT2EAM, SURIE)F
T 2 2~10 4546, R B ok FFF K 1~4 om, EE R B . 2 H B9 [BE s 6 18 E . K 3~4 mm,
Y 1.5~2.2 mm, HG MR, F OB . ARE O E K 8~13 mm, % 5~7 mm ., Th 5 [R5, B 5
W N Al — X fE22 1< 4. 5~8. 0 mm, FEFRIE s AMI — XS FE 22 1< 2. 5~4. 5 mm; B AS NI .
K1.5~1.8 mm; MK 3.0~7.5 mm, HEHEMK 8~14 4. KMEK 2.0~3.5 cm, % 1. 2~1. 7 mm;
W LT, MFRE O, KEDE K 2~3 mm, 98 1.0~1.5 mm, Jo@. £ 4~6 712 6~7 H.

PRSP G — R 2y A AR K AE MR 1 400~2 900 m Y HE A M\ FN IS Mo A7 . 40 A 300
[N E NG 3TN 1PN

(B Uy 7 b RARAF B K 3 3030 2 12 R AR 340



