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ABSTRACT : This study was carried out to compare the change physico-chemical properties
in the 10 grades of Burley leaf tobacco expanded by CO:.

The filling capacity of AB3T was increased from 5.44cc/g to 9.52cc/g with the expansion rate
75.0% and that of CD3W was increased from 5.57cc/g to 10.16cc/g with the expansion rate
82.4%. But the rate of cut tobacco longer than 3.36 mm decreased from 77.2% to 49.9% and
from 67.3% to 41.2% in grade B1T and CIW, respectively.

The contents of micotine and total volatile base in the of expanded cut tobacco decreased
11.9% and 10.4% respectively. The contents of onganic acids, except oxalic and palmitic acid,
essential oil, amino acids, nicotine, tar and ammonia contents in the cigarette smoke decreased by

expansion procecs.

These results suggst that expanded tobacco was very useful to make less irritative cigarettes.
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Table 1. Filling capacity of Burley tobacco grades and their physical properties after expansion

=43}

Control Expanded tobacco True density
Grade Filling capacity Filling capacity Expansion rate g/ec)
(cc/g) (cc/g) (% control expansion
BIT 5.31 8.4 66.5 1.52 1.51
B2T 5.36 8.70 67.4 1.51 1.50
AB3T1 5.44 9.52 75.0 1.50 1.48
AB4TRI1 5.58 10.14 81.7 1.49 1.48
AB5TR1 5.50 9.92 80.4 1.48 1.47
CIW 5.69 9.73 71.0 1.53 1.51
c2w 5.73 9.96 73.8 1.55 1.53
CD3W1 5.57 10.16 82.4 1.56 1.55
CD4TR1 5.69 10.51 84.7 1.57 1.56
CD5TR1 5.56 10.12 82.0 1.59 1.58
Expansion agent : COs, impregnated pressure : 35kg/cm2
Holding times : 3minute, Hot gases velocity : 15m/sec
AZHA ol Eshslo} gt HsbAlel whE o] MW v} gtk TEZ $4Fo) ulsled
Al 9E AIANA F2 WS 1345 JepdA = 3t Al 3 EEAdo] A vehtol FE3sH
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=3 3 o] Y] wiFdl] =3t A HEAo] ot 2 15, 9 159X FEEA]

hE2 £3F9] et} Fuh Walken 5(1968)

27t

8.84cc/g, 9.73cc/go 2 g2 66.5%9} 71.0%°]

Table 2. Comparison of the expanded Burley tobacco with unexpanded size and fineness to cut

tobacco grades (unit : %)
Shreded length{mm) Fineness

Grade >3.36mm 3.36—>14lmm  1.41~>0.5mm 0.5mm< index

Control Expan. Control Expan. Control Expan. Control Expan. Control Expan.
BIT 77.2 49.9 17.4 40.0 5.3 9.4 0.1 0.7 3.15 3.09
B2T 75.0 49.3 194 40.6 5.5 9.4 0.1 0.7 3.23 3.07
AB3T1 71.4 475 21.3 41.1 7.2 10.6 0.1 0.8 3.10 3.05
cw 67.3 41.2 24.4 43.9 8.2 13.9 0.1 1.0 3.16 3.08
C2W 64.8 39.5 25.7 45.8 9.4 14.6 0.1 1.0 3.24 3.03
CD3W1 60.6 37.1 21.8 47.8 11.5 14.1 0.1 1.0 3.19 3.00

Expan. : expansion rate

Shreded length : volum ratios of each shreded length
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g Hel A 9 15, 25, 35oAY Adege A ogxle] 1 w3l T Zled Kwang 5
67.3%, 64.8%, 60.6%cN4 4kt F 41.2% 39.5%,  (1993)9) HaoA % wejRl u} i),
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Table 3. Changes of chemical components in expanded Burley tobacco (unit : %)
Treat Nicotine Nl{f(f;n Fit;zit Ash  Chloride  T.V.B
Control 3.97 4.72 7.03 17.1 0.74 1.27
Expanded 3.34 4.67 6.21 17.3 0.61 1.15

Burley B2T : 97 year's
T.V.B : total volatile base
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Table 4. Comparison of organic acids components
in expanded and unexpanded Burley tobacco

(unit : mg/g)
Organic acid Control Expanded
Oxalic acid 29.61 31.38
Malonic acid 2.95 1.86
Succinc acid 0.73 0.80
Citric acid 64.99 57.09
Malic acid 67.02 50.51
Palmitic acid 1.14 1.23
Stearic acid 0.21 0.22
Oleic acid 0.28 0.34
Linoleic acid 0.77 0.77
Linolenic acid 2.66 2.85

Burley B2T : 97 year's

F 49 vlojg]Zoll Edlxlo] Q= v &
714 gl ZkAlE slisl el 3 oxalic, palmitic,
k7t Aksslgl o™ malonic, citric,
malic acide 4% z.}iﬁ}%ir%. ol A 4k,
2, 1d AHREE AAE B¢ F7144 o

linolenic acid+

T Fv 2AEY 2ol HAe] FE=
Z7lo] 24" R AUlv ddez AAE g7}
e Aolrk

BRAEZT G vl A g3Fg v
+ AX o7 solanone, damascenone, damascone
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2
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Table 5. Comparison of the essential oils composi-
tion in expanded and unexpanded Burley tobacco

(area of peak : ISTD=100)
Compound name Control Expanded
Furfural 0.15 2.73
r-Butyrolaceton 0.09 0.43
Benzaldhyde 2.08 1.53
5-Me-2-furfural 1.72 0.59
Benzyl alcohotl 1.94 1.09
Phenylacetaldehyde 115 18.09
Linalool oxide 0.13 0.06
Octanol 0.07 0.05
Linalool 0.18 0.19
2-Phenethyl alcohol 3.58 3.18
@ -Terpineol 0.04 0.13
Solanone 19.40 14.22
Damascenone 7.44 5.77
Damascone 12.78 10.06
B -lonone 2.63 1.41
Dihydroactinidiolide 247 3.78
Megastigmatrienone 44.17 35.31
isomer
Neophytadiene 398.91 418.39
n-Tetracosane 0.50 0.23
n-Pentacosane 2.84 1.09
n-Hexacosane 0.79 0.32
n-Heptacosane 11.35 4.70
n-Octacosane 0.91 0.55
n-Triacontane 1.06 0.54

Burley B2T : 97 year's

Condition : SPB-5 fused silica capillary column
(30cm X 0.32mm ID)

Column Temperature. :
40°C (mnﬁn)"é_"(f ————— >250°C (60min)

Detector : FID
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Table 6. Comparison of amino acids in expanded

and unexpanded Burley tobacco (unit : mg/g)

Amino acid Control  Expanded
Aspartic acid 3.094 4.272
Aspargine+Serine 10.438 12.628
Glutamic acid 1.468 0.464
Glycine 0.530 0.141
Histidine+Glutamine 0.912 0.526
Arginine 0.282 0.448
Threonine 0.554 0.208
Alanine 1.088 1.042
Proline 4.368 5.501
@ -Aminobutyric acid 0.290 0.064
Tyrosine 0.922 0.408
Valine 0.602 0.232
Lysine 0.728 0.298
Isoleucine 0.470 0.011
Leucine 0.586 0.010
Phenylalanine 1.162 0.898

Burley B2T : 97 year’s

Accq Tag method column : Novapak TM Cis 4um
Reagent Kit : Waters 052880 Kit Instrument :
HPLC(Hewlett Packard 1050)

Nicotine2 §94 3.58mgoll4] s43HE 1.06mgo
2 A ZEEUT tar® CO.E FAsiich o
715l E3kxlo] QA A 24w Bzt ot
2 F+ Ammonia gas¥ 20.0xg/cig.ollA 15.0u
fcig.e 2 ZHasigich

Table 7. Comparison of expanded tobacco and unexpanded on the physical properties and

smoking deliveries of Burley to a cigarette

Treat Weight/net Hardness Pressure Smoke Components(mg/cig) NH;  Puff
(mg) (mm) drop(mmH»0) Nicotine CO Tar  CO» (ug/cig) (No)
Control 740 2.45 133 3.58 19.97 1941 57.17 20.0 9.6
Expanded 340 2.44 163 1.06° 14.64 1245 29.23 15.0 6.0
Burley B2T : 97 year's
Materials : cigarette paper(40C.U), filter plug (mono-acetate)
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Table 8. Effect of expansion of Burley cigarettes on
ciliostasis of rat tracha

Cigarette Ciliostasis time
Treat Weight/net
(mg) (sec)
Control 740 240+ 40
Expanded 340 592+ 83"

#* significantly different from blank (P<0.0001)
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