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ABSTRACT A large amount of nitrogenous compounds
are found in burley tobacco and are responsible for peculiar
aroma during smoking. Excess in nitrogen or its compounds
such as total nitrogen and proteins in burley tobacco gives
a strong pungency and make its taste bad. The present
study has focused on improving quality of Burley tobacco
by regulating topping and harvesting time of leaf to reduce
nitrogen compounds in Burley tobacco. In addition, the
early-stage of flower topping had lower level of nitrogenous
compound, such as total nitrogen and protein nitrogen, and
total tobacco-specific nitrosamine (TSNA) contents compared
to the button-stage and full flower-stage topping. Also, the
contents of nicotine got significantly decreased while the
ether extract was increased as the period of topping got
delayed. Regarding the brightness among the colors of
cured leaves, the color at the full flower-stage topping was
the brightest, and there was no particular difference in red
and yellow colors. The harvesting amount was decreased
as the period of topping got delayed and there was no
significant difference between the topping treatments in
terms of the exterior quality. As the harvesting time delayed,
the total nitrogen, protein nitrogen, nitrate nitrogen, and
ammonium nitrogen were decreased while the nicotine
contents got increased. Also, the total TSNA contents were
decreased as the harvesting time delayed. However, ether
extract was increased. Among the colors of cured leaves,
the brightness and degree of yellow color were significantly
increased as the harvesting time delayed, and there was no
particular difference in the degree of red color. The harvesting
amount was decreased along with the delayed harvesting
time; however, the harvest of the matured and mellow
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leaves was higher in terms of price, compared to that of
the immature leaves. For the reduction of nitrogenous
compound and TSNA contents in Burley tobacco, the
harvest of the mellow leaves after the full flower-stage
topping was examined to be more effective in terms of
improvement in chemical contents and quality regardless of
the decreased harvesting amount.

Keywords : tobacco, topping stage, harvesting time, nitrogenous
compound, nicotine, ether, yield and price
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Table 1. Effect of topping stage on the nitrogenous compound and chemical component content in burley tobacco.

Nitrogen compound (%)

Topping stage
PPINg stag TN PN NO,  NH

Nicotine {%) T-N/Nicotine ratio Cl (%) Ether ext. (%)

Button stage 3.90a" 1.61a 0.26a 0.24a
Early flower stage 3.82a 1.58a 0.24a 0.24a
Full flower stage 3.69b 1.53b 0.21b 0.21a

4.53a 0.86b 0.14a 6.82b
4.25b 0.89ab 0.15a 6.75b
4.06¢ 091a 0.14a 7.18a

“Total nitrogen
Protein nitrogen

*Mean separation within columns by Duncan’s miltiple range test as P = 0.05



148 PHEX[(KOREAN J. CROP SCI.), 56(2), 2011

71l UL, AHE] AR TP R AeR 2AE,
TAE7] AZI7F ojdas AadghEo] Zastgrt 53,
AT B Qe T Aa 2 NS] £X27]0) 7t
e, dE7l =A% Sl @A 279 B3|
18~52% A% 223Kk 344 3 vl 220 wge
41.2~41.6% A==, 7|e} HasgHE vl & Holgirh

Uiy gk 7] ¢X27] > A £2427] > A
7] «AE o, Y| &X 279 BlF &2
A717E Lol A4 E 6.8~11.5% AE ZAastgch A-An
28 W $X27] A7 ROl A4E BT, A4 B
2 BE $A27] A7) A2 2 $o49 Aolk gges,
qEl2FEEL &AEY] A7I7F 2oEeE F718H%h
Chaplin(1980)3} Davis & Nielsen(1999)2 £RA|27] A]7]
7t A AE Ahae YAd dego] FAsta, oH 2SR
&8 57189, Gupton(1982)2 7)317] &x[27]7} 7\
Al @A 2710 Ha) dhale] daet A o] 10~11%
e gty B askqi

&R 27| Aj7]of| w2 JiH Tobacco-specific nitrosamine
(TSNA) &yt & TSNA §gF 9sl= Table 29F Zt}

“-nitrosonornicotine(NNN) $HF2- Jl|SIA] 22 7] > &g
7] £A27] > glr] A127] £olH, 4-(methylnitrosamino)
-1-(3-pyridyl)-1-butanone(NNK) &=F2 w2ly] 421279}
A&7 «AZ77t vlstg o, M «A27]7F 7H}
ot} N-nitrosoantabine(NAT)2} A-nitrosoanabasine(NAB)
TFE eA27] A 7 G940 Zolrt itk 7iE TSNA

3 % NNNZ} NAT7} 90% oo, NNK 2 NAB+ 4th
Hoz A= Hl&o] Wolth & TSNA TFe 7iep] ¢
2717} 27| £X2719} B 2A27)0] vl 6.4~6.8%
A% wof, $A127] A7l7} Rolaes stk

A2 Aol e A2 AY, 4% ¥ JBELL
Table 33} Zth £A27] A7)7 2A4E FEE F2
Aol 2o Z7RY, YU} PAEE S Ao)7}
Aotk B3], W MEA £X27171 H=7)e S
&A1 27)0) B8] 3.9% A= F7Fstch AN &3
o] Qi Fy| gL £A27) A 7 $9A Hol7t
T, 10a F £ 7] £X27] > AFA] &A27] >
Az @X87] «o2, Fg7] £A27]d) vl&) £x=27]
A7Vt -8 89~11.8% A= Fastgod, 7H42
«A27) A7 7t ¥t

Collins & Hawks(1993), Fisher et al(2009)+ <A 27]
ANZV7E ol dgE o] Aadithe drdHet fAls
Ao}, ojEEdo] Hagihe Ao dAskA] &gt

8710l T2 W2SRMET} SEhE WEke Table 4
o} 2k £8A)7] HE5E FASFER] A4, gl A
2, Ak Az, QrEviol At gasten B9, 434
B e Sue Aal T o) kT M4
FEof Hj3] 4.7~162% Ak Wol, $FAPI7L RoldeE
251 AGIgiT) U YFE N4 48> H4d S8t
> e £ £08, ujgq 8o 83 gt deg
$3810] 45.8~59.3% % o, FEAZI7F =l SVt

Table 2. Effect of topping stage on the TSNA content in burley tobacco.

Individual TSNA (ug/g)

Topping stage

Total TSNAs (ug/g)

NNN NNK NAT NAB
Button stage 1.02b° 0.18a 1.09a 0.04a 2.33a
Early flower stage 1.09a 0.15b 1.04a 0.03a 2.31a
Full flower stage 091c 0.18a 1.05a 0.04a 2.18b

*Mean separation within columns by Duncan’s miltiple range test as P = 0.05

Table 3. Effect of topping stage on the cured leaf color, yield and price in burley tobacco.

Hunter value®

Topping stage

Midrib ratio (%) Yield (kg/10a) Price (won/kg)

L a
Button stage 43 .4y 14.4a 24.7a 37.13a 92.5 7,559
Early flower stage 43.4b 14.4a 26.8a 38.40a 84.9 7,591
Full flower stage 44.6a 134a 26.9a 38.26a 82.7 7,506

L, 0(dark)~100(light); a, -60(green)—+60(red); b, -60(blue}~+60(vellow).
YMean separation within columns by Duncan’s miltiple range test as P = 0.05
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Table 4. Effect of harvesting time on the nitrogenous compound and chemical component content in burley tobacco.

o Nitrogenous compound (%)
Harvesting time

Nicotine (%) T-N/Nicotine ratio Cl (%) Ether ext. (%)

T-N* P-N’ NO; NH,4
Immature 4.72a" 1.72a 0.6la 0.64a 2.90¢ 1.62a 0.13b 5.80b
Mature 3.66b 1.55b 0.37b 0.24b 4.23b 0.86b 0.16a 6.18b
Mellow 3.36¢ 148¢ 0.23¢ 0.17c 4.62a 0.73¢ 0.17a 7.04a
“Total nitrogen
"Protein nitrogen
*Mean separation within columns by Duncan’s miltiple range test as P = 0.05
Table 5. Effect of harvesting time on the TSNA content in burley tobacco.
Harvesting time Individual TSNA (ug/e) Total TSNAs (ng/g)
NNN NNK NAT NAB
Immature 1.24a" 0.28a 1.20a 0.04a 2.78a
Mature 0.72b 0.13b 0.68b 0.02b 1.55b
Mellow 0.52¢ 0.05¢ 0.44c 0.02b 1.03¢

*Mean separation within columns by Duncan’s miltiple range test as P = 0.05

Table 6. Effect of harvesting time on the cured leaf color, yield and price in burley tobacco.

Hunter value’

Harvesting time

Midrib ratio (%)  Yield (kg/10a)  Price (won/kg)

L a

Immature 42.4¢" 15.0a 27.0b 38.3a 71.95 7,144

Mature 43.6b 14.8a 28.8ab 37.7a 69.78 7,685

Ripe 46.1a 14.4a 30.2a 37.7a 56.41 7,425
L, 0(dark)~100(light); a, -60({green}~+60(red); b, -60(blue)~+60(yellow).
"Mean separation within columns by Duncan's miltiple range test as P = 0.05
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