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ABSTRACT : To investigate the changes of physicochemical properties of leaf tobacco
during storage, cured leaves (both flue-cured(KF109) and burley(Burley 21) : 4 grades
of leaves) were stored under the natural warehouse conditions(room temperature) and
processed leaves(both flue-cured(NC82) and burly(Burley 21) : 6 grades of leaves) were
stored at storerooms in tobacco processing plants(flue-cured : Cheongju plant ; 2nd, 4th
and 5th floor, butley : Kwangju plant ; 2nd floor, Chonju plant ; 3rd and 5th floor).
Tobacco leaves were sampled and analyzed every 3 months. Total sugar content of flue-
cured leaf decreased slightly and the redmess degree of leaf increased after 15 months'
storage under the matural warehouse conditions. The pH of cured leaves were lowered both
flue-cured and burley, and the decreasing rate of pH was large in flue-cured(0.24) as
compared with burley(0.14). There was no significant differences of physicochemical
properties of processed leaf among storerooms during 15 months' storage. The decreasing
rate of processed leaf pH was somewhat large in flue-cured(0.26) as compared with burly
(0.20), and in thick leaves as compared with thin leaves. The tedness degree of flue-cured
leaf increased slightly, while the degree of lightness and yellowness lowered slightly during
storage. The lightness degree of burley leaf lowered slightly, too. The ageing process of
cured leaf was similar to that of processed leaf, it is considered that the passing days after
curing will be more reasonable than the passing days after processing for the establishment
of proper ageing period.
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Fig. 1. The relationship of CO: evolution from cured leaf and the passage of time after sealing
(preliminary study to find the optimum calibration time of CQ. evolution)
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Table 1. Changes of COQO: evolution and pH of cured leaf tobacco (before processing)

during natural ageing.

CO; evolution(m¢/g.5hrs) pH
Variety Grade -

92.10 93.1 934 937 9310 92.10 93.1 934 937 93.10 94.1

(V)] @ ©& & 0 @ & ® O (12 Q3
KF 109 Lugs 3 061 054 055 070 059 555 553 551 547 533 534
(Eumseong) Cutter 1 083 089 103 087 094 550 543 543 534 527 528
Leaf 1 076 081 096 079 099 553 542 540 539 527 527
Tips 3 094 063 114 109 088 5.62 548 550 540 535 533
Average 079 072 092 086 0.85 555 547 546 540 531 531
Burley.21 Lugs 3 051 056 054 062 067 572 5776 5775 571 569 5.67
(Chonju) Cutter 1 030 042 048 056 043 5.84 580 570 571 570 573
Leaf 1 038 038 045 046 039 576 572 570 5.67 561 558
Tips 3 037 039 041 033 032 5692 553 550 545 545 545
Average 039 044 047 049 045 575 570 566 564 561 35.61

* Year, month ( number of passage months ).

Table 2. Change of total nitrogen, total alkaloid and total sugar contents of cured leaf

tobacco during natural ageing. (%)
Total nitrogen Total alkaloid Total sugar
Variety Grade
92.10 934 9310 94.1 92,10 934 93.10 94.1 92,10 934 9,10 94.1
@ © a2 a5 © (6) 12y (15) @ © @12) (15
KF 109 Lugs 3 235 236 249 211 063 064 055 051 228 235 204 203
Cutter 1 196 226 209 201 130 133 119 1.16 268 29.6 267 265
Leaf 1 196 247 236 217 142 150 157 1.60 294 294 270 276
Tips 3 237 257 234 230 218 250 218 2.28 293 248 27.1 267
Average 216 242 232 215 1.38 149 137 139 27.1 268 253 253
Burley 21 Lugs 3 405 425 421 413 294 280 249 ‘260
Cutter 1 432 469 443 439 300 275 242 263
Leaf 1 457 458 474 507 3.17 283 265 3.02
Tips 3 487 522 514 524 399 382 343 i3.73
Average 445 4.69 463 471 330 3.05

2.75 |3.00
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Table 3. Changes of cured leaf color during natural ageing.

Lightness( L")

Redness( a™ ) Yellowness( b )***

Variety Grade
92.10 934 93.10 92.10 934 93.10 92.10 934 9.10
O ©® a2 ® ©® 2 © ® 12
KF 109 Lugs 3 496 505 495 498 506 6.29 23.6 237 234
Cutter 1 463 459 46.6 602 627 681 223 222 223
Leaf 1 445 438 439 6.11 696 734 215 214 213
Tips 3 465 444 433 582 624 697 21.6 207 203
Average 46.7 462 458 373 613 6.85 223 220 218
Burley.21 Lugs 3 389 384 385 817 1797 823 16.8 164 163
Cutter 1 374 382 383 864 813 857 160 163 163
Leaf 1 355 371 369 861 831 856 154 158 156
Tips 3 332 352 359 833 820 866 144 151 155
Average 363 372 375 849 815 851 157 159 159

* L : ( White ) +100 ->  O(Black)
** a :( Red ) +100 -> -80(Green)
*** b . (Yellow ) + 70 -> -70(Blue)
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Fig 2. Changes of air temperature and
relative humidity of storeroom (flue-
cured).
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Table 4. Changes of moisture content and CO: evolution of processed leaf tobacco
during ageing under different storage conditions (flue-cured).

Moisture content(%) COQ; Evolution (mf/g.5hrs)

927 92.10 93.1 934 937 9310 927 9210 93.1 934 937 93.10
@ & ® O (12 a5 ©) G ® © 012 @15

Storeroom  Grade

Cheongju Thin leaf 129 119 151 126 139 120 066 078 084 081 08 0381
2nd floor Thick leaf 2130 116 153 128 139 11.7 069 077 080 080 0.87 086
Average 130 118 152 127 139 119 067 078 082 080 0.86 084

Cheongju  Thin leaf 121 124 152 142 153 132 063 076 081 0.80 0.83 078
4th floor Thick leaf 123 121 168 137 151 135 064 0.68 0.78 0.69 077 0.73
Average 122 123 160 139 152 133 063 072 079 074 080 0.6

Cheongju Thin leaf 120 115 153 137 147 127 069 0.81 085 0.81 085 080
5th floor Thick leaf 125 120 159 145 153 135 077 076 080 072 0381 071
Average 122 118 156 141 150 13.1 073 079 082 076 083 0.76

Table 5. Change of pH of processed leaf tobacco during ageing under
different storage conditions (flue-cured).

Storeroom - Grades 92,7 92.10 93.1 93.4 93.7 93.10
(0) )] (©) ) (12) (15)

Cheongju CD;OR-1 5.60 5.47 5.43 5.43 5.37 5.37
2nd floor CDsL-2 5.34 5.38 5.35 5.35 5.31 5.23
C.L 5.45 5.30 5.26 5.31 5.26 5.16

B:O 5.31 5.16 5.10 5.14 5.08 5.01

AB;O-2 5.39 5.15 512 5.11 5.09 5.03

AB;OR-2 5.47 5.30 5.27 5.27 5.23 5.19

Average 543 5.29 5.26 5.27 522 5.17

Cheongju CDsOR-1 5.63 5.51 548 5.51 5.46 3.40
4th floor CD;L-2 5.53 5.31 541 5.43 5.38 5.29
C\L 5.46 5.42 534 5.34 5.30 5.23

B0 5.38 5.22 5.22 5.21 5.19 5.06

AB;0-2 5.38 5.17 5.14 5.16 5.10 5.02

AB;OR-2 5.52 5.37 5.36 5.36 5.31 5.27

Average 5.48 5.33 5.33 5.34 5.29 5.21

Cheongju CDsOR-1 5.58 5.48 5.48 5.51 5.46 '5.38
5th floor CD;L-2 5.34 5.44 5.43 5.43 5.39 5.35
C\L 5.44 5.32 5.31 5.30 5.28 5.24

B,O 5.57 5.16 5.17 5.18 5.15 5.05

AB;0-2 5.37 513 5.16 5.16 5.11 5.00

AB;OR-2 5.50 5.34 5.33 5.35 5.36 5.25

Average 5.47 5.31 5.31 532 5.29 5.21
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Fig. 3. Changes of air temperature and

Table 6. Changes of total alkaloid and total nitrogen cont
during ageing under different storage conditions (flue-cured). (%)

elative humidity of storeroom
(burley).

ents of processed leaf tobacco

Total alkaloid
Storeroom  Grade

Total nitrogen

927 9210 93.1 934 937
© & & O 12

93.10 9

(15)

2.7 92.10 93.1 934 937 93.10
0 G ® © a2 a5

Cheongju  Thin 096 09 103 1.14 0.88
2nd floor Thick 269 2792 305 298 278
Average 1.83 1.85 204 206 183

0.95
2.75
1.85

70 270 263 261 259 241

345 342 344 340 350 323
308 307 3.04 301 3.05 2.82

Cheongju  Thin 1.05 098 105 1.04 092
4th floor  Thick 273 280 313 279 287
Average 189 1.89 209 192 1.90

1.04
294
1.99

273 263 269 259 261 256
362 353 367 354 349 351
318 3.08 3.18 306 3.05 3.04

Cheongju  Thin 1.00 091 107 093 094
5th floor  Thick 265 257 3.09 265 275
Average 1.83 174 208 1,79 185

1.06
2.80
1.93

J4 234 263 243 259 2.58

337 314 337 320 334 345
306 274 300 282 297 3.02*
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Table 7.Changes of total sugar content(%) of processed leaf tobacco
during ageing under different storage conditions (flue-cured).

Storeroom Grade 927 9210 93.1 934 93.7 93.10
(V] 3 6 ® a2 (15)

Cheongju Thin leaf 12.6 11.7 13.8 13.7 12.6 11.9
2nd floor Thick leaf 12.8 11.0 12.3 12.1 10.6 11.7
Average 12.7 114 131 12.9 11.6 11.8

Cheongju Thin leaf 12.2 11.9 13.5 13.1 120 12.1
4th floor Thick leaf 11.3 10.9 11.6 11.2 11.0 112
Average 11.8 i1.4 12.5 12.1 11.5 11.6

Cheongju Thin leaf 12.6 12.1 13.1 11.8 12.1 12.2
5th floor Thick leaf 11.7 11.8 133 12.8 12.1 12.3

Average 12.2 119 13.2 12.3 12.1 12.3

Table 8. Changes of color of processed leaf tobacco during ageing under different storage
conditions (flue-cured).

Lightness( L ) Redness( a ) Yellowness( b )

Storeroom  Grade
92.7 93.1 93.7 93.10 927 931 937 9310 927 93.1 937 93.10

© © 12 a3 @ ® d12) 15 © © a2 15

Cheongju Thin 439 43.8 431 417 726 682 765 8.12 193 193 188 176
2nd floor Thick 380 381 372 363 798 733 813 8.52 174 17.1 169 157
Average 410 409 402 390 7.62 7.07 7.89 832 184 182 178 167

Cheongju Thin 44,6 454 436 427 719 670 734 7.89 19.8 200 151 1382
4th floor Thick 383 382 367 356 7.88 730 7.82 8.33 173 173 164 154
Average 414 418 402 391 754 7.00 758 8.11 186 187 17.8 168

Cheongju Thin 444 457 440 434 751 679 7.54 8.06 202 202 193 185
5th floor Thick 39.8 38.1 37.6 356 7.62 750 797 8.67 174 174 169 156
Average 42,1 419 408 395 756 7.15 7.76 8.36 18.8 188 18.1 17.1

volA s, AMEE 057-0.80 FolA i, FEE 1} vl &

1.7 @ol3h ol AF(H R o] APz ¥ AAAne] e4% 2AAMNE 283 2} A
&a o) Fg Bz APHATE A S gvlsted Z B, A1, JA7LL s dE AFA2Z
B zel Astel A4z Fgo dade A A 520) g3 45¢] Bgho, 3= AFA
e ubs} 2ok a2 Fdet gRE 4dA e Z3} 330 FFARA 2281} 104C 5k,
£ VEhA gkt ole AFF 234 AAF FAARFTF P
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Table 9. Changes of moisture content and CQ: evolution ¢f processed leaf tobacco during
ageing under different storage conditions (burley).

Moisture content(%) CO; Evolution (mé/g.5hrs)

927 9210 931 934 937 9310 | 927 9210 93.1 934
© & ®©® O a2 g’ @ & ® ©®

Storeroom  Grade 93.7 93.10

(12) (15)

Kwangju Thin leaf 11.9 114 135 132 133 121 033 034 045 045 036 032
2nd floor Thick leaf 120 11.9 141 137 145 130 028 027 027 028 029 025
Average 12,0 11.7 13.8 134 139 126 031 031 036 036 033 0.29

Chonju Thin leaf 11.7 11.6 128 117 121 11.2 041 044 043 047 041 035
3rd floor Thick leaf 119 119 128 119 124 114 035 033 028 030 028 022
Average 11.8 11.8 128 11.8 123 113 039 039 035 039 035 029

Chonju ~ Thin leaf 121 112 128 123 124 115 042 047 044 046 040 035
5th floor Thick leaf 11.6 11.1 12,8 122 12.8 11.7 029 025 027 030 028 024
Average 119 112 128 123 126 116 | 036 036 035 038 034 030
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Table 10. Changes of pH of processed leaf tobacco during ageing
under different storage conditions (burley).

Storeroom Grade 92.7 92.10 93.1 93.4 93,7 93.10
(W] €)] (6) &) (12) (15)

Kwangju CDsTR-2 7.93 7.90 7.81 7.84 7.84 7.79
2nd floor CD;W-2 6.51 6.44 6.45 6.48 6.40 6.34
C\w 5.90 5.85 5.80 5.76 5.73 573
BT 5.78 5.64 5.64 5.65 5.59 5.56
ABT-2 5.71 5.61 5.56 5.56 5.57 5.50
AsTR 6.00 5.96 5.79 5.72 5.79 573
Average 6.31 6.23 6.18 6.17 6.15 6.11
Chonju CDsTR2 795 785 784 762 179 174
3rd floor CD;W-2 6.44 6.32 6.30 6.39 6.32 6.24
oW 593 5.84 5.81 5.82 5.81 5.76
BiT 5.79 5.71 5.69 5.63 5.64 5.62
ABsT-2 5.98 5.85 5.79 5.84 5.74 5.75
AsTR 6.27 6.06 6.00 5.95 5.99 5.96
Average 6.39 6.27 6.24 6.21 6.22 6.18
Chonju CDsTR-2 7.78 7.51 7.63 7.51 7.53 7.50
5th floor CD;W-2 6.35 6.39 6.36 6.39 6.34 6.31
oW 5.80 5.75 5.74 571 5.72 571
BT 5.83 573 57 5.72 5.61 5.57
AB,T-2 5.80 5.76 571 5.69 5.69 5.65
AsTR 6.22 _ 6.11 6.11 6.01 5.89 593
Average 630 - 621 6.21 6.17 6.13 6.11

Zd AgT2ol=st AdL FFol Frgda s 2, FATE 0.6-07 RopAch A== AR 3-
Ay, & 97 pHe ) 22 AT ke 6714 Fo) dolAtlt Hal wolA 15714 Foll=
Hol) gkt Z7)9 ZolR e, o8 22 AL FAFA

ARZFDE £4771F HEEe A8 E £ ¥ &aA Jehd Ao Hol 199 4P g0
Table. 128} 2t} AF 15719 Fo HEE 09-1. AW Aoz F23}
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Table 11. Changes of total alkaloid and total nitrogen conptents(%) of processed leaf
tobacco during ageing under different storage ¢onditions (burley).
Total alkaloid Total nitrogen
Storeroom Grade
92,7 9210 93.1 934 937 9310 9.7 92.10 93.1 934 937 93.10
()] 3 () © 12) 15 m» & © O 012 15
Kwangju Thin 100 090 105 091 091 1.03 10 399 427 391 393 412
2nd floor Thick 255 231 255 222 236 253 38 525 535 524 532 535
Average 1.77 160 180 157 163 178 74 462 4.81 457 4.63 4.73
Chonju Thin 1.00 090 103 082 086 1.00 428 4.17 425 4.06 425 407
3rd floor Thick 2.17 200 231 193 212 223 A22 504 506 475 500 4.97
Average 1.59 145 167 138 149 162 475 460 4.66 441 462 452
Chonju Thin 100 100 1.16 095 098 097 431 420 421 393 406 4.06
5th floor Thick 2.16 219 230 206 223 220 5§47 502 527 495 500 5.07
Average 158 1.60 173 151 1.60 159 489 461 474 444 4.58 4.57

Table 12. Changes of color of processed

|leaf tobacco du

Fing ageing under different

storage conditions (burley).
Lightness( L ) Redness( a Yellowness( b )
Storeroom  Grade ‘
92.7 931 93,7 9310 927 93.1 93¢ 93.10 927 93.1 93,7 93.10
@ ©® (12 Q3 @ © ap a9 @ ® (12 15
Kwangju Thin 36.7 36.1 358 351 841 749 791 8.38 139 139 138 130
2nd floor  Thick 340 334 327 338 9.12 823 845 9.12 13.7 137 133 13.2
Average 353 348 343 344 877 7.86 8.18 8.75 13.8 138 135 131
Chonju Thin 370 364 364 356 8.51 7.80 8. 8.47 141 141 14.1 134
3rd floor  Thick 346 339 333 335 9.04 817 8432 9.17 139 138 134 132
Average 338 352 349 346 878 799 8121 8.82 140 140 137 133
Chonju Thin 375 363 364 362 859 7.81 S.JIO 8.59 142 141 140 135
5th floor Thick 340 338 335 332 898 8.14 844 914 136 136 135 13.1
Average 35.7 35.1 350 347 879 797 822 8.87 139 139 13.7 133
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