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Application of Natural Materials as Tip Additives in Cigarette Products for
Favor Enhancement and the Reduction of Harmful Substances

CAI Bo'?, LI Yong', YANG Lei', FENG Hongtao', YANG Qianxu', YANG Qing"
(1. Technology Centre,China Tobacco Yunnan Industrial Co.,Ltd.,Kunming 650202, China;2. Post-Doctoral
Scientific Research Station of HongYunHongHe Tobacco (Group) Co., Ltd., Kunming 650202, China)

Abstract: Structures and applications of cane (MZ) , citron (HR )and cunninghamia (G1 )-derived tip
additives in cigaretteswere investigated by GC-MS,sensory evaluation, SPME-GC-MS and SEM.
Results showed thatthe sensory quality of the cigarettes with MZ and G1 was significant improved,
the hazard indexes of the cigarettes with natural materials were greatly reduced (the hazard index of
the cigarette with G1 was reduced by 23.08% ),three materials contained abundant aroma
components with the types and the contents of aroma components in the cigarette with G1 beingthe
highest at the high temperature,and the larger the specific surface area for the material was,the
better the harm reduction for the cigarette was.
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Table 1 Physics indexes of the cigarettes with different materials in the tips

BT A 0.882+0.013 24.2+0.063 1.101+0.043 20.1£1.8 83.8+0.2 68.5+1.4
i MZ JURLRE 0.884+0.015 24.2+0.055 1.132+0.037 20.3+1.7 83.8+0.1 67.3x1.5
i G1 UKL & 0.886+0.014 24.2+0.092 1.139+0.039 20.4£1.9 83.8+0.2 68.3+1.9
TS HR A 0.881+0.011 24.2+0.077 1.127+0.035 20.2+1.6 83.9+0.2 65.3+1.2
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Table 2 Sensory evaluation results of the cigarettes with

different materials in the tips
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Table 3 Analysis results of the conventional smoke

B/ | FEh/

B A 1238 099 098 11.03 796  11.89
oMz BoRiAE s, 1212 1.1 111 998  7.93  10.14
Jn Gl ki RE Sy 1155 096 094 1026 841 935
nam HR AR5 123 12 1.1 1022 8.02 1048
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Table 4 Analysis results of mainstream smokes

B A 11.89 79 13.44 28.8 9.62 5.07 4.13
T MZ FORLAE i 10.14 78 10.37 212 7.33 4.92 424 7.34
i G1 ABURLAE 9.35 74 9.20 16.80 8.88 5.37 3.29 6.69
i HR ASURLAE: 10.48 76 10.54 19.5 10.44 5.14 4.56 7.62

RS AEPHNNESEERBSF7THEETRSRIELE
Table 5 Comparison of the decreasing of 7 harmful ingredients in the mainstream smokes which were yielded by the
cigarettes with different materials in the tips

%

1 Mz BURCRE 14.72 127 22.84 2638 23.80 2.96 -2.66 15.61
I G ORE B 2136 6.33 31.44 41.67 7.69 -5.92 2034 23.08
A HR BURCRE S 11.86 3.80 2158 3229 -8.52 -1.38 -10.41 12.35

50% TIORL B9 0 0 FE FE T el 2 53] 1 23.08%.,
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Table 6 Headspace -SPME —-GC -MS analysis results of

the MZ particles
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Fig. 1 Comparison of the decreasing of 7 harmful
ingredients in mainstream smokes which were
yielded by the cigarettes with different materials
in the tips
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£ 7 G1 BALHTAZE-SPME-GC-MS & #i 45 R
Table 7 Headspace -SPME —GC -MS analysis results of
the G1 particles

A | AEXT BT | FRE | AR BURE | FRE | AEXT
| BU% | B BU% | B | EI%

(SES 1 1.39 2 2.54 2 2.98
fis 2 3 1.09 4 2.66 4 3.74
[[EES 6 6.32 9 1383 9 1739
Bk 12 1641 16 2333 16 24.61
i 2 3 2.50 7 6.48 7 7.73
[iPES 0 0 2 0.60 2 0.32
iR 1 0.06 1 0.08 1 0.08
RHE 4 3.06 5 4.12 5 4.97
2=k 1 0.32 4 5.60 4 428
A 1 1.30 1 4.30 1 3.80

i=Sap 32 32.45 51 63.54 51 69.90

# 8 HR BHp T =-SPME-GC-MS 4 #i &5 R
Table 8 Headspace -SPME —GC -MS analysis results of
the HR particles

5801 %
LS 3 6.21 8 14.16 9 12.71
fik 2 7 14.41 16 14.13 18 7.17
i 2% 2 2.13 5 3.43 5 3.32
B 2 2.06 6 2.06 6 2.46
[iLES 1 4.15 2 0.71 3 0.73
S 0 0 1 0.52 3 0.88
Bk 11 1.67 13 11.80 13 8.65
P 3 9.40 4 7.28 4 4.26
E S 1 0.55 6 1.76 7 1.59

§587p 30 40.58 61 55.85 68 41.77
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Fig. 2 SEM images of (a) MZ, (b) G1 # (c¢) HR
particles. Bar represents 10 pm
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Table 9 Structural analysis of the MZ,Gl,and HR

particles

R IR (m¥g) | BALEE/ (em¥g) | “FHFL12/mm

MZ 21.8 0.842 1 5.02
Gl 32.1 1.251 4 3.24
HR 20.6 1.762 3 2.48
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