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Abstract

The water content, physical property and sensory of cigarette brands have been studied from the
view point of the individual and inner packages.

It was found that the cigarettes had absorbed the moisture from air more than 56% of a relative
humidity (RH) and lost it under RH, 56%. The critical moisture .contents for the optimum quality of
cigarette maintanance wete 7.7% through 14.5% in the range of equilibrium rélative humidity (ERH)
52.2%-63.5%. The ERH at the initial moisture content of 12.1% showed 58.8%. When cigarettes
were storaged in 90% of RH and 40°C, the shelf life of the inner package was respectively shown
18.8 days in cellophane, 33.3 days in PET(25u), 69.8 days in OPP and 73.5 days in OPP film
coated with PVDC. As shown above, the longest life time was found in the OPP film coated with
PVDC. In the individual packages, the shelf life of packaging materials used above was significant-
ly short in the same conditions as of the inner packages. Each shelf life of the individual packages
was same in order comparing with that of the inner packages.
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Table 1. Properties of packing materials.
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Thickness Weight Tensile strength(kg) Elongation(%) Water vapor

Packing materials ’ : - permeablity

| | @  @/w) CD* MD* cp* Mp . & mh 24hss
Cellophane MST #300 22 33 3.0 5.6 18 77 20
OPP(two side 1243 28.6 24 7.1 12.8 65.8 10

coating) o )

PET 12u 15.0 26.9 2.7 2.7 274 28.5 58
PET 16u 18.4 33.9 3.2 3.9 223 451 46
PET 25u 26.7 51.1 6.0 6.6 25.8 62.0 31
CPP(20u)+PET(12v) 347 - 50.2 34 .3.5 27.3 31.8 19
OPP(20u)+PVDC(2u) 23.3 32.2 5.4 15.1 56.9 6

2.6

* C.D: Cross direction
M.D: Machine direction
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Table 2. Relative humidity of saturated salt
solution at 25°C

5.

Salts Relative humidity(%)
LiCl 11

CH;COOK 22
MgCl,-6H,0 32

KoCO, 44

NaBr 56

NaNO; 64

NaCl 75

K,Cr0, 86

KNQO, 92
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Table 3. Equilibrium moisture content of cigarette shred at 25°C

Relative Equlibrium Variation of

humldlty moisture content (%) moisture content (%)
(%) Arirang Pine tree Arirang Pine tree
11 31 3.9 —9.8 —8.3
22 4.1 5.0 —838 —72
32 6.7 7.6 —6.2 -4.6
44 8.0 8.1 =54 ~4.1
56 114 11.7 —-1.8 —0.5
64 4.5 149 16 2.7
75 20.5 21.0 7.6 8.8
86 304 315 175 19.3
92 451 46.2 32.2 34.0

* Tpitial moisture content 12.1 (%)
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Table 4.Physical properties of cigarette on various mositure content.

Mositure Static buring rate Hardness (%) Pressure drop (mmH20)
content (min . sec/3cm)

(%) Arirang Pine tree Arirang Pine tree Arirang Pine tree)
3.1- 3.9 508" 6 03" 90. 1 93,1 117 112
4,1- 50 507" 613" 89.7 93.0 121 115
6.7—- 7.6 529" 6 22" 86.9 90.7 121 116
8.0—- 8.1 542" 6’ 59” 82.4 87.8 123 117

11.4-11.7 546" 719" 77.4 78.7 124 119
14.5—-14.9 607" 7 44" 71.2 72.9 127 123
20.5-21.0 6’ 45" 8’ 08" 64.6 66. 2 128 127
30.4-31.5 7’16 8’ 36" 58.5 61.9 136 136
45.1-46.2 729" non. burning 57.9 58.6 140 150
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Table5. Influence of cigarette moisture con-

tent on organoleptic sensory.

Cigarette moisture content(%)

6.7 80 11.4 14.5 20.5
Secore 42 21 13 27 47
Ranking 4 2 1 3 5
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Table 6. The shelf life of cigarette, Arirang, at each individual packaging materials.

(unit; day)
Packaging .
materials  Cello- CPP(20u)+ OPP(20u)+
12 )
Storage phane OPP PET(12u) PET(l6u) PET(25u) PET(120) PVDC(2u)
condition
40°C, RH 90% 29 16.6 6.1 6.3 - 6.8 12.4 174
Domes-  1-3 month 124 710 261 269 201 530 744
tic
4-6 month 41 235 86 89 96 176 247
7-9 month 10 55 20 21 22 41 57
10-12 month 111 637 234 242 261 476 668
average 56 321 118 122 131 240 336
Japan average 23 131 48 50 54 98 137
155°C, RH 76.5% .
Saudiarabia = 10 60 22 23 25 45 63
average '

27°C, RH 44.7%
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Table 7. The shelf life of cigarette, Arirang, at each inner packaging materials.

(unit; day)
Packaging Cel CPP(20u)y+ OPP(20
materials ello- u u)t+
Storage phane OPP PET(12u) PET(16u) PET(26u) PET(124) PV%)C(2)u)
condition
40°C, RH 90% 18.8 69.8 225 30.0 333 44.1 735
Domes-  1-3 month 804 2986 962 1283 1424 1886 3144
tic _
4-6 month 266 989 319 425 472 625 1042
7-9 month 62 229 74 98 109 145 ' 241
10-12 month 722 2677 864 1152 1278 1693 2822
Year average 363 1349 434 580 644 853 1421
Japan average 148 549 177 236 262 347 578
156.5°C, RH 76.5% )
Saudiarabia 68 251 81 108 120 159 265
average

27°C, RH 44.7%
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