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The Application of Cationic Amino Acids in the Wrap
Paper of Cigarette
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YUE Ning', XIONG Shanshan'
[1. Yunnan Reascend Tabcco Technology (Group) Co., Ltd., Kunming 650106, China;
2. School of Food and Bioengineering, Zhengzhou University of Light Industry, Zhengzhou 450002, China]

Abstract: [ Purpose] To study the impact of cationic amino acid was added to the wrap paper of ci-
garette on enriching cigarette aroma and humectant. [ Method ] The wrap paper of cigarette added
cationic amino acid was analyzed by sensory evaluation, conventional smoke, pH of smoke, main-
stream cigarette smoke. [ Results ]| The wrap paper of cigarette added cationic amino acid could en-
rich cigarette aroma and humectant, but conventional smoke and pH of smoke don’t change signific-
antly. Besides, mainstream cigarette smoke ingredients that are irritating such as small molecule acids,
benzene compound and phenols decline a lot, which corresponds with sensory evaluation
results. [ Conclusion | It shows that adding cationic amino into the wrap paper of cigarette to enrich
cigarette aroma and humectant is feasible, but still it needs further investigation and expands the ap-
plication range in cigarette auxiliary materials.
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Tab. 1 Effects of adding cationic amino acid to the wrap paper on the cigarette sensory

KbFE treatment PR AR cigarette sensory effects
FAFL THHRS, MCARE, Buf. BETE

Kl sufficient aroma, slightly rough, a little stimulation, pure, more comfortable
K2 TARAL WHLKE, Bod, B
sufficient aroma, slightly rough, pure, more comfortable
A FTAFW. 4060, TEMT. LM, %, §FiE aroma plump, fine, clear, soft, clean and comfortable
B FAEW. AR, 7EMT, RS aroma is plump, delicate, clear, aftertaste is net
c TR AU T, R, T AR

fragrance thick fragrant, fine, clear, satisfaction is good, clean and comfortable
E: CKI1. ZA; CK2. Hili+/K; A. 0.5 g LAEEML+0.5 gHli+5 g/K; B. 0.5 g L-#UER+0.5 gHit+5 g/K; C. 0.5 g L-AZAMR+0.5 g ifi+5 g
K TR
Note: CK1. blank; CK2. 0.5 g glycerol+5 g H,0; A. 0.5 g L-arginine+0.5 g glycerol+5 g H,O; B. 0.5 g L-lysine+0.5 g glycerol+5 g H,O; C. 0.5 g L-
histidine+0.5 g glycerol+5 g H,O; the same as below.

2 B PIRINE S SRR SR ENRSHIFN

Tab.2 Effects of adding cationic amino acid to the wrap paper on the conventional smoke

CK1 12.75 1.74 0.97 10.04 7.1 14.5
12.36 1.57 1.02 9.77 7.1 14.6
12.65 1.71 0.96 9.98 7.1 14.0
12.53 1.65 0.99 9.89 7.1 14.3

&3 BB PRMEMN SRR ERES pH HIFE B EA BEYW (F>F,. Fg>F,). W3 f
Tab. 3 Effects of adding cationic amino acid B LR T S & 2 40 5 25 6 IR

to the wrap paper on the smoke pH
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Tab. 4 Effects of adding cationic amino acid to the wrap paper on the mainstream cigarette smoke

{5 52 1) /min YR 4R AHXT 5 2/(ug-cig.™) relative content

retention time substance name CK1 A B C
474 2,3-T = 2, 3-butyl diketone 3.60 1.97 220 2.00
4.99 LI acetic acid 10.38 4.82 3.95 5.19
6.41 AR propionic acid 1.27 0.22 0.42 0.39
7.14 N ¥ propylene glycol 2.54 0.44 0.26 1.05
8.41 ¥R cyclopentanone 0.42 0.66 0.50 0.56

9.87 HEES furfural 2.12 0.44 0.85 0.69




%6 a0, 4. BPES SRR LA RGP (9 N PR 5 1003
£4 (5D
- B FXF B &/ (ng-cig.™)
ERFH S 3]/min LUE relative content
retention time substance name CK1 A B C
10.10 43 FE-4- WP JE-2-[%HH 4-hydroxy-4-methyl-2-pentanone 742 921 833 10.06
10.82 FEME furfuryl alcohol 445 044 1.08 2.11
11.95 2-3 K 4i-1,4- [ 2-cyclopentene-1, 4-diketone 0.21 022 019 025
12.03 7 L) styrene 191 110 125 091
12.75 2-FFE2- 3R J0 4% - 1-H 2-methyl-2-cyclopentene-1-ketone 1.06 1.10 1.10 1.03
15.37 5-FA L2100 F % 5- ethyl-2-furaldehyde 381 263 249 223
15.46 3-FH L2388 -1-Mil 3-methyl-2-cyclopentene-1-ketone 021 022 021 021
15.96 2,4- — k-2, 5- — HIHE-3(2H)-IKIR-3-BH 2, 4-2-hydroxy-2,5-dimethyl-3(2H)-furan-3-ketone ~ 1.48  0.88  1.03  0.82
16.67 1,2,3-= 3-8 1,2,3-trimethyl-benzene 0.64 066 064 061
17.73 KT} phenol 678 636 681  6.55
17.99 1-H3E-4- A FE- PR O 1-methyl-4-isopropyl-cyclohexene 085 1.10 120 1.15
18.14 1-H 5E-4- 5 52K 1-methyl-4-isopropyl benzene 191 197 195 193
18.31 D-f715 4% D-limonene 530 5.7 533 525
18.53 2-§%5E-3-FH - 2- 38 304 1- 2-hydroxy-3-methyl-2-cyclopentene-1-ketone 530 439 506 4.26
18.96 2,3- " H 234 5 J5- 1-B 2,3-dimethyl-2-cyclopentene-1-ketone 3.18 1.97 1.66 2.00
19.20 /i indene 318 307 3.09 3.15
20.40 2- FHE- ) 2-methyl-phenol 530 439 451 478
21.27 4-F1 - Z5 [y 4-methyl-phenol 720 7.02 721 7.5
21.49 3-H%£-ZE) 3-methyl-phenol 339 022 022 051
26.89 3,5- 5k -2- F L -4H-ME IR -4-fR 3, 5-2-hydroxy-2-methyl-4H-pyran-4-ketone 403 329 318 322
27.48 ZHR benzoic acid 021 088 0.79 0.60
27.71 1,4,3,6- it /K-a-D-MLIE ¥ 1,4,3,6-2-dehydration-alpha-D-pyran glucose 6.14 592 601 599
28.63 2,3- &K IHKIR 2,3-dihydro-coumarone 6.14 6.14 612 6.10
29.13 5-(F% H 3k)-2- kI FH % S-(hydroxymethyl)-2-furaldehyde 27.54 2632 2655 26.12
30.66 2,3- — - 1H-2i-1-Fd 2,3-2-H-1H-indene-1-ketone 106 132 112 135
31.59 T3] indole 297 351 341 339
31.79 % hydroquinone 1123 789 801 823
33.47 3-$2FE-FE % 3-hydroxy-benzaldehyde 042 022 031 029
33.83 JEBH, nicotine 386 3.65 378  3.80
34.34 #1ifd solanone 424 263 243 291
35.54 3- I - 1H-M5| B 3-methyl-1H-indole 424 461 428 4.56
36.13 FHE vanillin 508 461 512 486
36.93 2,7-—H J£-Z% 2,7-dimethyl-naphthalene 0.64 022 035 028
37.17 2 Wi myosmine 381 746 659 598
38.36 TH W eugenol 3.60 395 383 342
39.58 JIRE % nicotyrine 275 285 269 271
40.83 1,6-Jlit 7K -B-D-ML M B4 25 4 1,6-dehydration-beta-D-pyran glucose 19.07 19.52 18.89 19.25
41.97 2,3-MEIE 2,3-2-pyridine 699 680 690 6.98
43.70 5 5 =/ A megastigmatrienone A 212 263 258 266
43.98 5 & =% B megastigmatrienone B 593 636 590  6.05
4551 5 =% C megastigmatrienone C 678 636 626 630
46.00 5 & =/ D megastigmatrienone D 1271 811 926 10.59
46.89 3-5AR-0-% W 24 BE 3-oxygen generation-alpha-violet alcohol 890 855 880 9.01




1004 R R 534 %
£4 (5D
% BF 5} 8] /min Wi 44 K IR #/(ug-cig.™) relative content

retention time substance name CKl1 A B C
47.51 AR¥EFEERIK adjacent hydroxyl diphenyl 13.14 877 896  9.12
48.12 2,2-53 A 3 — (5-H JERRIR) 2,2-vision and propyl-2-(5-methyl furan) 2.12 2.19 2.13 2.26
50.84 + VU myristic acid 9.11 329 455 423
53.19 ST 4 7,11,15-trimethyl-3-methylidenehexadec-1-ene 31.14 307 31.25 3088
55.72 7SR K palmitic acid methyl ester 10.59 1031 1042 10.96
56.97 + 75 sixteen acid 2458 1754 1689 17.99
57.45 5 2 scopoletin 6.78 6.58 6.68 6.58
58.36 9H-MLHE F£[3,4-b]W| Wk 9H-pyridine and indole [3,4-b] 6.99 6.58 6.89 7.16
60.21 VMR FE K linoleic acid methyl ester 678 570 581 6.15
60.38 MV JBRPR H B linolenic acid methyl ester 4.66 7.02 6.59 6.38
60.67 TR phytol 6.14 548 5.69 5.55
60.94 —+ J\B: ' 5 stearic acid methyl ester 5.72 5.92 5.86 5.78
61.37 AE R linoleic acid 593 548 552 531
61.56 AV JFRHR linolenic acid 1292 1294 1290 1292
61.92 + /R stearic acid 8.47 8.77 8.56 8.59
66.41 9-+ )\ M TERY (Z)-9-octadecenamide 339 241 233 259
67.71 2,2-30 3k —[6-40 T H-4- I HE- 26/ 2,2-methylene-2-[6-tert-butyl-4-methyl-phenol]  6.14  6.14  6.12  6.14
75.86 £ % % squalene 508 526 519 524
78.20 JIH & 4-3,5- 4 cholestane-3,5-diene 339 263 269 298
83.37 8 %5¢-3,5- " fi doxane-3,5-diene 7.20 7.24 7.30 7.32
85.59 fiH §§§ F£-5-)7-3-E% cholestero-5-ene-3-alcohol 4.03 4.61 472 4.88
86.04 #E/E & E vitamin E 2924  29.61 2922 2924
90.48 S (W% vinyl oil sterol 1.69 1.10 1.21 1.10
91.69 B2 stigmasterol 8.26 9.65 8.99 9.23
94.84 y-75 § B gamma sitosterol 254 329 3.16 3.33

5 BHEBERPIMBHESERTEEERESSERT SEHWENM
Tab. 5 Effects of adding cationic amino acid to the wrap paper on the ingredients in mainstream cigarette smoke
&=/ ES IR B /(ug-cig.™) relative content
compound category CK1 A B C
A6 A acid compound 72.87 53.94 53.58 55.22
Fii246 & ketone compound 79.03 69.08 69.00 72.51
F#254kA %) alcohol compound 38.55 33.56 3391 36.26
By 1k A4 phenolic compound 32.41 28.08 28.70 28.45
&4k &4 aldehyde compound 38.97 3422 35.32 34.19
2 2% benzene compound 16.33 11.62 11.90 11.94
151 I A olefin compound 57.62 56.58 56.90 56.44
B4k &4 ester compound 17.16 18.64 18.26 1831
FIA W heterocyclic compound 29.45 29.83 29.73 30.45
75 %453 T ANOVA
T H item B ZE IR SS H HEE df ¥175 MS Faw) P F,
17 line 251.609 3 83.870 9.283 0.001 3.287
%1 column 9142.748 5 1 828.550 202.397 0.000 2.901
iRZE error 135.517 15 9.034
J 11 total variance 9 529.874 23
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Tab. 6 Variation of ingredients in mainstream cigarette smoke added with cationic amino acid to the wrap paper

A5 555t R B A S AR 4k /% variation of relative content
compound category A B C

R4k A4 acid compound -25.98 -26.47 —24.22

fid 284k ketone compound -12.59 -12.69 -8.26

F 254k 41 alcohol compound ~12.94 ~12.04 504

254k &4 phenolic compound —13.36 —11.45 —-12.22

%251k &%) aldehyde compound -12.19 -9.37 -12.27

2 2% benzene compound -28.84 -27.13 -26.88

JiZ 3T ANOVA

TiH item B2 SS H B df ¥)77 MS Fa®) P F,
1T line 21.817 2 10.908 3.371 0.076 4.103
%1 column 950.214 5 190.043 58.721 0.000 3.326
R ZE error 32.364 10 3.236
J41T total variance 1.004.394 17

®7 ERMSBELMNZNE SNK LR

Tab. 7 SNK results of ingredients variation in mainstream cigarette smoke

o REA 0=0.05
group " 1 2
# 2% benzene compound 3 -27.6167
BRAALA Y acid compound 3 —25.556 7
y254k A4 phenolic compound 3 -12.3433
[ 24k A% aldehyde compound 3 -11.276 7
2516459 ketone compound 3 -11.180 0
54844 alcohol compound 3 -10.306 7
P 0.258 0.654
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