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Fig. 1 Descriptive sensory evaluation on radar

chart of seven peppermint flavors
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Table 1  OAVs of aroma components in peppermint flavor( VIP>1)
. A OAV
FURS %{mﬁ BH-1 BH-2 BH-3 BH-4 BH-5 BH-6 BH-7
IEC 0.50 113. 46 130. 92 — 133.23 — 66. 54 166. 59
Q- 0.07 — — 327. 68 138.95 157.30 192.93 —
b i 0.03 396. 55 — 1 058. 86 — 484. 59 1370.71 —
A 0.28 2567.79 3981.32 4772.46 3139.14 2120.68 2358.50 1075.84
AALFT R 0.10 — — 417. 61 — 641. 31 221. 41 —
A R — — — — — — — —
1-ZE P 2.80 — — — 7.33 8.95 6.11 30. 81
a- IR 2.08 9.03 6.99 5.95 7.95 4.88 2.68 4.58
T 0.027 10897.87 11207.94 16214.97 10373.15 22740.66 26 904.20 25 575.93
T 7y ] 0.17 24 801.29 26486.29 16450.40 23 936.47 42206.53 55719.52 51773.24
B 0. 68 229.21 — 129. 39 200. 96 198.91 276. 01 631. 86
LA 3.33  6509.49  7330.14 8976.37 763531 8669.60 9814.31 9 164.23
i 0.06 10221.40 14 683.95 18814.83 16407.58 5602.67 7312.63 6931.70
-2 HOPE 0.27 — — — — 115. 17 214.71 —
B-IRM 4.16 30. 74 99.79 115. 65 29.42 57.67 48.73 41.24
[EEiE 0.19 — 31.91 — — 77.32 — 157. 69
POREE-S | 0.16 — — 43.20 — 119.71 133.70 307.21
R A g 0.80 3732.22 4828.45 2546.44 4882.53 7698.74 9957.65 8 131.43
2,5- " L FEDUE K IR — — — — — — — —
I 0.25 — — 177. 04 — 57.40 417.28 211.53
DL-Fr15 0 1.00 561. 16 122.74 389. 01 160. 99 763. 84 807. 19 637.24
3-F 1 0.07 — — 183.09 — 897.38 468. 81 347.99
a5 % 2T 0.06 111.01 — — — 306. 27 608. 23 —
WS-23 — — — — — — — —
Bk 4 I — — — — — — — —

7. WS 2% DEIN £5(2019) 2 VAN GEMERT(2011)
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Fig.2 Correlation analysis between aroma components and sensory attributes in seven peppermint flavors
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Table 2 Omission tests based on mint flavor attributes
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Table 3

Individual aroma components in the aroma

recombination modules ( AR)
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Fig. 3 The threshold value of 4 key aroma components

was determined by S-curve method
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Fig. 5 Effects of aroma components on the sensory attributes of heated tobacco products
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Study on key aroma analysis and interactions of peppermint
flavor for heated tobacco products

Sun Xuefeng',Shi Dongfang',Jin Qiang',Ji Yanmin',Zhu Yuanyang',Zhu Xianyan',
Zhu Haibo', Zheng Xiaoyun®
1. Nantong Cigarette Filter Co.,Ltd., Nantong , Jiangsu 226014, China;
2. China Tobacco Jiangsu Industrial Co.,Ltd., Nanjing 210019, China

Abstract ; [ Objective ] This study aimed to explore the key aroma compounds in peppermint flavor for heated
tobacco products and the interactions among aroma compounds dominated by minty notes. [ Methods ] Gas
chromatography-mass spectrometry ( GC-MS) combined with sensory evaluation, odor activity value ( OAV) , partial
least squares discriminant analysis (PLS-DA), and partial least squares regression (PLSR) was used to analyze
the key aroma compounds of peppermint flavor for heated tobacco products. The interactions among aroma
compounds and their effects on the sensory characteristics of heated tobacco products were investigated using the
S-curve method and addition experiments. [ Results ] The peppermint flavors for heated tobacco products differed
significantly (P<0.05) in minty, green, and woody aroma attributes. A total of 48 volatile aroma compounds were
detected by GC-MS. PLS-DA identified 25 volatile compounds ( VIP>1) that significantly influenced the flavor
profile of the peppermint flavor, and OAV analysis identified seven key aroma compounds, including ocimene and
terpineol. PLSR combined with omission experiments identified the key aroma compounds contributing to the minty
attribute as menthol, menthyl acetate, menthone, and carvone. The Feller model and addition experiments verified
that menthol/menthone and menthol/carvone exhibited significant synergistic effects, enhancing the minty aroma
characteristics of heated tobacco products by 1. 33-, 1. 36-fold respectively. [ Conclusion ] The peppermint flavors for
heated tobacco products differed in aroma style, and the key aroma compounds responsible for the minty notes
exhibited synergistic effects, which had important influences on the sensory attributes of heated tobacco products.

Key words: heated tobacco product ; peppermint flavor;sensory characteristic ; correlation ; interaction
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