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The preparation of composite film of ethyl isovalerate-active
carbon-polylactic acid and its slow-release property
CUI Yuqi', DENG Ting', DING Sha', YANG Huawu'*, ZHENG Conghui®, ZHOU Jianliang?, YIN Shuangfeng’

(1.Technology Center, China Tobacco Hunan Industrial Co. Ltd, Changsha, Hunan 410007, China; 2.School of Chemistry
and Chemical Engineering, Central South University, Changsha, Hunan 410083, China; 3.College of Chemistry and
Chemical Engineering, Hunan University, Changsha, Hunan 410082, China)

Abstract: To prevent the rapid release of volatile flavor ethyl isovalerate which was applied in the heated tobacco
product(HTPs), a slow-release composite film of ethyl isovalerate was prepared with activated carbon as adsorbent and
polylactic acid as coating material. The surface structure of the composite film was observed by scanning electron
microscope(SEM), the release property of ethyl isovalerate within the film during heating was evaluated by
thermogravimetric analyzer and pyrolysis-GC/MS, and the puft-by-puff release uniformity of ethyl isovalerate from
HTPs with the composite film was analyzed using mainstream aerosol online analysis system. Results indicated that the
structure of the composite film can prevent the ethyl isovalerate from rapid volatilization. The TG curves showed that the
ethyl isovalerate in the composite film could maintain stable till 100 ‘C, and can be continuously and uniformly released
from the composite film at temperature from 100 C to 300 ‘C. Compared to HTPs with directly spraying ethyl
isovalerate, the intensity of ethyl isovalerate in the smoke of HTPs with the composite film increased by nearly 90 times,

and the ethyl isovalerate can be consistently released till the eighth puff of smoke.
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Fig.1 SEM graphs of the composite film of the PLA-active carbon-ethyl isovalerate
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Fig.3 The TIC chromatograms of pyrolysis products of the composite film under different temperatures
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Fig.5 The intensity differences of ethyl isovalerate(tg 11.811 min) between the experimental sample(HTPs with composite films) and

control sample(HTPs with spraying flavors) at the first puff

40 C
100~300 C

100 C

2016 37(5) 92-97

DOUY Q SHENY YANGIJT etal The development
and prospect of novel tobacco products[J] Chinese
Tobacco Science 2016 37(5) 92-97

[N 2019(19) 34-36
LIJ B Research on market status and future development
of noval tobacco products[J] Modern Business 2019
(19) 34-36
[J]

2017 23(3) 14-18
CHEN C Y Change and challenge outlook for
development of new tobacco products[J] Acta Tabacaria
Sinica 2017 23(3) 14-18

] 2018 24(4)



46 6 - —

669

(10]

91-106

LIUYL WANGIJB ZHENG X Z etal Current status
and prospect of heat-not-burn tobacco products[J] Acta
Tabacaria Sinica 2018 24 (4) 91-106

1 2018
51(9) 40-48
ZHANGHF JIANGXY PANGY Q etal Analysis
of mainstream aerosol emissions of heat-not-burn tobacco
products under two puffing regimes[J] Tobacco Science
& Technology 2018 51(9) 40-48

(HTPs)
MD-GC/MS [N 2020

26(3) 9-14
LIUH TAOLQ LUYF etal Composition analysis
of heated tobacco products(HTPs) aerosol by MDGC/

MS[J] Acta Tabacaria Sinica 2020 26(3) 9-14

M] 2

2008
LIN X Y Perfumery[M] 2nd ed Beijing Chemical
Industry Press 2008

M] 2009
XIE J P Tobacco Flavor MaterialsiM] Beijing
Chemical Industry Press 2009

M] 2008
ZHAOM Q Tobacco Perfumery[M] Beijing Science
Press 2008

[J] ( ) 2020

[11]

[12]

45(1) 15-19
ZHENGCH CUIYQ YANGHW etal Adsorption
and sustained release of volatile flavors[J] Journal of
Kunming University of Science and Technology(Natural
Science Edition) 2020 45(1) 15-19

LIX LIULL YANGPF etal Synthesis of collagen-
modified polylactide and its

application in drug

delivery[J] Journal of Applied Polymer Science 2013
129(6) 3290-3296

(PLA)  /
[D] 2017

LIU X C Preparation and Characterization of Polylactic
Acid(PLA) based slow/controlled release membrane[D].
Hefei Hefei University of Technology 2017
GB/T 16447—2004
[S]
GB/T 16447—2004 Tobacco and Tobacco Products-
Atmosphere for Conditioning and Testing[S]
HCI
TNCO [J]
46(11) 4147
HUQX CHENZG ZHANGY C etal Deliveries of

2013

tar nicotine and CO in mainstream cigarette smoke under
health Canada smoking regime[J] Tobacco Science &
Technology 2013 46(11) 41-47

WAL F B
R ¥ 4



