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Abstract

Normally cultured aromatic tobaccos, KA 101 and KA 103, were primed progressively in three-leaf
segments, either 7 days before bud, bud, or early flower stage with 7 days interval, respectively. The
cured leaves were weighed for yield, graded, analyzed for quality-related constituents including volatile
aroma components. Also the cured leaves were manufactured and smoked by panelists.

Yield and quality by price decreased with advancing ripeness. Reducing sugar, total nitrogen, protein
nitrogen decreased with successive ripeness, but reverse in this trends with nicotine, petroleum ether
extracts and volatile acids components. Among volatile neutral components, furfural, furfuryl alcohol,
benzyl alcohol, penethyl alcohol and p-cresol decreased, but solanone increased with delayed harvest.
Neophytadiene, oxysolanone, furfuryl aceton was highest at mid harvest, which was judeged to be best
by panelists. .

Mid harvest, first primed at bud stage when leaf color comes to pale green to yellow green, seems to

be highly recommendable.
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Fig. 1. Separation and fractionation for the

®-& Cundiff-Markunas § ¥, A £E mi- extract.
Treatment a _
- Eemark
Harvest time _ First priming Leaf color at harvest
Early 7 days before budding Green-Pale green
Mid Budding stage Pale green-Yellow green
Late , - Early flower stage Yellow green-Yellow

- A —



AT A2 $Y4l7t A2 S4el ola|E Ay

3. HRAHE AMEO HE

A 52 AL Internal Standard 2
Hexanoic acid & A}-83}] peak areasl =3t
&2 gH4kslg o ofal o) G.C. 2AL ol
s} Rgkek, |

* GCmodel: Hewlett-packard 5840 A

SP-2340, 0.25mm 1D x 60m
fused-silica capillary

* Column:

* Flow rate:

o Carrier: N, 1.0m%/min
(Split ratio = 20:1)

o H,: 30 m2/min
o Air: 300 m%/min
o make-up gas: N, 30 m¢€/min
* Detector: Flame lonization Detector

* Temperature:

o Injector: 230°C

o Detector: 280°C

o Column oven: 90°C (isothermal) for 15 min
* Attenuation: 16x 10™12afs
* Injection size: 3.0 ul (or 2.0, or 4.0 ul)
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* GC model: Hewlett-packard 5880 A
SP-1000 0.25mm ID x 30m

Glass capillary

* Column:

* Foow rate:
0 Carrier; Nj; 1.0 m%/min
(Split ratio = 30:1)
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‘0 H, 30m2/min

o Air 300 m&min

o Make-up gas: N, 30 m%/min
* Detector: Flame Ionization Detector
* Temperature

o Imjector: 230°C

o Detector: 280°C

o Column oven: multiprogramming

Temp.1  50°C for 10 min
Rate 1  2°C/min

Temp 2 = 100°C for 20 min
Rate2  1°C/min

Temp3  150°C for 20 min
Rate 3 2°C/min

Temp4  170°C for 10 min
Rate4  2°C/min

Temp 5  190°C for 25 min
Rate 5 2°C/min

Temp6  200°C for 65 min

*  Attenuation: 4 x 1072 afs
* Injection: 1.0uR
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Table 1. Chromaticity of harvested leaves.
Larger number of Y and y indicates
blighter or more yellowish color of leaf,
respectively,

Harvest KA 101 KA 103
time Y vy x Y y x

Eafly 169 42 36 175 42 .37
Mid 23.0 42 37 227 47 .39
Late 25.0 46 .39 253 47 40

(31d priming)
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Table 2. Effect of harvest time on yield, price and value.

Harvest time "Yield (kg/10a) Price (Won/kg) Value (Won/10a)
1983 1984 1983 1984 1983 1984

KA 101 Early 145.5 147.5 3,258 3,963 474,039 584,190
Mid 142.5 - 138.6 3,362 3,903 477,404 540,716
Late 124.5 128.7 3,180 3,669 395,910 472,140
LSD. 05 NS NS 180 126 54,973 28,887
LSD 262 209 47,797

KA 103 Early 163.0 107.1 3,854 3,709 647,472 397,709
Mid 161.5 105.7 3,812 3,584 615,638 377,821
Late 138.5 103.9 3,316 3,197 495,266 332,431
LSD.OS NS NS 180 365 54,973 42,283
LSD . 262
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Table 3. Effect of harvest time on chemical components of cﬁred leaves.

KA 101 KA 103

Harvest time

Middle Lower top Top Middle Lower top Top

_ Reducing sugar (%)
Early 31.99 30.20 19.11 29.77 21.93 10.49
Mid 30.55 26.16 14.10 26.77 20.99 11.44
Late 25.85 25.07 15.82 23.97 15.04 18.80
' Nicotine (%)
Early 0.55 0.62 0.84 0.44 0.59 1.53
Mid 0.48 0.66 0.92 0.70 0.73 1.53
Late 0.48 0.70 081  0.88 0.94 1.40
Total nitrogen (%)
Early 0,92 1.14 1.47 1.09 1.39 1.79
Mid 0.92 1.07 1.36 0.92 1.11 1.74
Late 0.33 1.06 1.18 0.95 1.31 1.72
Protein nitrogen (%)
Early 0.70 0.63 097 080 0.91 1.15
Mid 0.70 0.61 0.84 0.65 0.83 1.10
Late 0.56 0.58 071 062 0.85 0.85
Petroleum ether extract (%)

Early 2.53 2.83 4.30 2.40 2.71 4.80
Mid 2.75 2.73 4.36 2.76 2.64 5.40
Late 3.61 3.88 4.40 3.32 3.35 5.20
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Table 4. Effect of harvest time on levels of volatile acids in cured leaves of KA 101.

(mg acid/50g)
2 & 3-methyl* 3-methyl
Stalk position Harvest time butanoic pentanoic Total
4th priming Early 0.25 0.06 1.31
Mid 0.98 1.23 221
Late 0.99 1.59 2.58
2nd-5th priming, Early 0.32 0.33 0.65
whole plant Mid 0.29 0.84 1.13
Late 0.94 1.44 2.38
# sum of 2-methyl butanoic and 3-methyl butanoic acid.
Data are averages of 2 replication.
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Fig. 2. The chromatogram of acidic fraction from cured tobacco.
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Table 5. Effect of harvest time on levels of volatile neutral contents.

(Peak area/ISTD, 1mg area)

KA 101 KA 101 KA 103
No. Component 4th priming 2nd-5th priming 5th priming
Early Mid Late Early Mid Late Early Mid Late

1. n-undecane .06 .03

2. a-terpiene .02 .03 03

3. rterpiene .02 .04 .04 .03 .51 .07 .02

4.  6-methyl-5-hepten-2-one .12 07 18 12 A4 17 13 17 .06

5. r-angelica lactone .02 .04

6.  linalool oxide .02

7. furfural .16 .62 .87 144 107 .76 1.06 .88 .27

8.  24-hexadienal .03

9. furfuryl aceton 03 .07 .06 .02 11 .06 05 01
10.  benzaldehyde .02 .04 .03 .04 05 06 .02
1. linalool .08 .03 .07 12 03 09
12, 5-methyl furfural .03 .02 .03 .02 .04 22 .03
13, protoanemonin . 15 A2 .22 .20 21 18 (19 220 11
14 furfuryl alcohol 17 A5 18 28 d6 10 45 25 21
15, B-angelica lactone .06 .05 .05 .08 .01 .09 .06
16.  4ketoisophorone .03 .05 .04 .05 04 07 07 .05

(oxophorone)
17. 2-hydroxymethyl-5. .01 .02 .03 .04 .07
methyl furan

18.  solanone 4.07 5.29 646  3.65 4.00 4.067 6.17 693 3.86
19. benzyl acetate .04 .06 .06 .01
20.  damascone .02 05 .04
21.  damascenone .49 41 37 .39 Al 31 47 48 46
22. ~A\.-CH,OH .03 .08 A3 a3 .07
23, geranyl acetone .01
24.  benzyl alcohol .22 18 .18 .24 A7 .19 49 41 30
25.  penethyl alcohol .23 S5 .37 .63 B30 28 65 47 31
26.  neophytadiene 1.81 1.87 1.96 94 117 96 148 1,52 123
27.  B-onone .02 .03 .02
28.  p-cresol .10 08 .06 .08 09 06 05 08 07
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KA 101 KA 101 KA 103
No. Component 4th priming 2nd-5th priming 5th priming
Early Mid Late Early Mid Late Early Mid Late
0

29, Cj/‘)\ .06 .08 .12 .06 07 05 10 11 .09

30. oxysolanone .53 88 .73 .54 .61 53 81 .57 .63
©31.  megastigmarienone .02 02 .03 03 .03

32.  famesyl acetate .02 .03

33.  solanascone .03 .03 .04

34.  megastigmatrienone 03 07 15 .08 07 06

35.  frnesyl acetone .10 10 .03 .08 .10 .07 A8 11 17

36. indol .05 0 19 .04 D6 10 06 06

H&-2, solanone & 4573l we} F7hsh Table 6. Result of smoking test by rank order

method.

Harvest Score Rank

time 1983 1984 1983 1984

Early 28 32 2 2

Mid ' 27 30 1 1

Late 35 40 3 3
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