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Preparation of a Tomato Extract by Enzymatic Hydrolysis and
Its Application in Cigarette Flavoring

YANG Lei', FENG Hongtao', YANG Qianxu', CAI Bo', DONG Shifei*, XU Yanqun', HE Xuefeng"
(1. China Tobacco Yunnan Industrial Co., Ltd. Technology Center , Kunming 650231, China ;2. Hongyun Honghe
Tobacco Group Co. Ltd, Kunming 650202, China )

Abstract: The research studied the chemical composition of tomato extract prepared by complex
enzyme hydrolysis coupled with Maillard procession and its application in cigarette. Results showed
that.with the hydrolysis of pectinase - glucoamylase - cellulase complex enzymes and then the
Maillard reaction, the tomato extract contained 13 kinds of volatile components by GC-MS analysis ;
the tomato extract was rich in low molecular weight compounds such as aldehydes, ketones, esters
and alcohols, which were relatively simple with good solubility and better cigarette absorption when
used in cigarette flavoring; the mixtures of volatile fragrant components obtained by distillation and
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latent fragrant components obtained by sediment extraction with different proportions,possessed

different sensory effects;the sensory evaluation indicated that the mixtures improved smoothness,

enriched incense smoke,increased a sense of sweet thyme and reduced irritation, and thus improved

the quality of cigarettes.
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Table 1 Sensory results of cigarette flavoring with three tomato extracts
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Table 2 Main chemicals and relative peak area for tomato extract III
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1 5.15 dI-Glyceraldehyde

2 6.91 (S)—(+)-2—Amino—-3-methyl-1-butanol
3 6.92 2—methyl propioric acid

4 13.32 Thymine

5 15.44 glyceraldehyde

6 15.57 dI-Threitol

7 15.70  2,3-Dihydro-3,5-dihydroxy—6—methyl-4h—pyran—4—one
8 18.73 S5—hydroxymethylfurfural

9 19.19 Glycerylmonoacetate

10 19.53 3—hydroxybutyrate

11 20.50 1,7-Diaminoheptane

12 2247 6—chlorohexyl ester

13 24.78 1-[3-Hydroxypropyl|-aziridine
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Table 3 Results of cigarette flavoring with different concentrations of tomato extract III

%t B

L A A

%EJEiﬁEP A ETE IR M BAE  mAR E A gk

oy PN B R S

FRAR . n o WRBEIE R 2o S B T A
iy bl TUCUU S TN ZON T S U ot

s I o BB I B T VA

S B BCEW UE BOE BOE b BAPE RN NS O SREE  WEEO R BETE 1 R
SO BA R b D

P " R , L WEET BRI R R Y
020, HEWLA,  WHA @A BE ARLEE e eaomE mEtmmoin BeRE . DB R TS

e N " o REEANRIR BB R A A BB | R 0
o FEEEE RWE A AREnE e L

JOURNAL OF FOOD SCIENCE AND BIOTECHNOLOGY Vol.36 No.5 2017



W F L F — A s AT MR IR 0 ) & R A B e BP0y R

INAFPEIAE R R W], A A e U T A
i I A i B 68 28 A0 2 6 0 38 7 i
FY R AR (B A RS i &2, 2 B
MR PR R AR T T A SR B R B G  ANR S 0
(R4 R, T il A R O 4 A0 22 SR 1 0.2%
ATy R R B O f U T R AR 9
B8, LA 2 RO R AR R 3 o 2D 2% R ko
SRR DT TSR B U I = 4% B U R
RORA PB4

|3 & i

MU A 5 &0 F 5 RE, F el
W, e S P8 SN K it AN AR T A A A
Jot B RAL S W AL N 1 B R M, R

P 5 5 790 B IR i w7 00 26 400 il 8 o D 1 R
PR R IY AR A IR 2™ Wy, H R LAY PR 19 95 B
AR IR AR A o A B B S B
T TR, T R 3 1590 A AN 5 T A A B AR A
R DL AT LR g 6 M A

JEORE Rl , AR B, A 2 2R A dd i 5 L]
(1 SR I il — 1 il — 2T 4 3% il 1) 2 45 Tl AR, T LB R
it JEE M T i A JRE T AN K A S, D SR T
W AR SRS, e MU T R R

i 1 PP W ARAT (4 Sk A O A ALyl
— € I BE, 7ES M S BB 2 AR <R
AR A I SR (R AU AR R AR T
O A B, R A N A o BAT — € 9 T e N i

==
o

Sk

[ 1] b E ol v A 4 45 2 4. b [l 11 B4 45 (B3 [M. ALt Al i ikt , 1990 72-74.

[2 ] BALDWIN E A,SCOTT J] W,SHEWMAKER C K. Flavor trivia and tomato aroma :biochemistry and possible mechanisms for
control of important aroma components[J]. Hortscience,2000,35(6) : 1013-1021.

[3 1 BUTTERY R G,LING L C. Volatiles of tomato fruit and plant parts:relationship and biogenesis [J]. Bioactive Volatile Compounds
from Plants, 1993,525.23-34.

[4 ] YUE Dong,LIU Na,ZHU Weimin, et al. Analysis of amino acid composition and several quality indicators of cherry tomato and
common tomato[J]. Food Science,2015,36(4):92-96.(in Chinese)

[ 5] QIAO Baojian,ZHANG Shaowen. History of tomato[J]. China Cucurbits and Vegetables,2009(4) :62-64.(in Chinese)

[ 6 ] LIU Dianfeng, LI Mingze ,MA Yanhua,et al. Production of fermented milk drink containing tomato and aloe juices [J]. China
Brewing,2009(12) :134-136.(in Chinese)

[7 ] CHAO Nan,ZHAO Ming. Study on extraction of lycopene from fresh tomatoes [J]. China Chemicals,2009 (3):42-44. (in
Chinese)

[8 1 YANG Yufang,CAO Qiue, WANG Yu,et al. Study on tomato extract with application in cigarette flavoring [J]. Applied
Chemical Industry,2010(39):568-570.(in Chinese)

[9 ] LELD F,SCHLEICHER E. New aspects of the Maillard reaction in foods and in the human body [J]. Angewandte Chemie
International Edition in English, 1990,29(6) :565-594.

[10] GORINSTEIN S,ZEMSER M,FRIEDMAN M, et al. Physicochemical characterization of the structural stability of some plant
globulins[J]. Food Chemistry,1996,56(2):131-138.

[11] XIAO Huaiqiu, LI Yuzhen, LIN Qinlu. Maillard reaction and its application in food flavor [J]. Applied China Food Additives,
2005(5):27-30.(in Chinese)

[12] LIN Xiang, TAO Hong, SHENG Guanglin, et al. Research on improving quality of tobacco stem by using compoung enzyme[J].
Journal of Anhui Agricultural Sciences,2011,39(4):2064-2066.(in Chinese)

[13] WANG Lin, LIU Guosheng, WANG Linsong, et al. The optimal conditions for cellulase activity measurement with DNS method
[J]. Journal of Henan Normal University (Natural Science ), 1998,26(3) :66-69.(in Chinese)

LHSEHRAZIL 2017 FE 36 HE 55



RESEA RCH ARTICLE YANG Lei,et al: Preparation of a Tomato Extract by Enzymatic
Hydrolysis and lts Application in Cigarette Flavoring

[14] GU Yansong. Textile bio-additive method for determination of pectinase enzyme activity [J]. Textile Science Research,2002,
(3):29-35.

[15] SUN Weiman, WANG Sui. Study on enzymatic deglycosylation of flavonoids [J]. Journal of Harbin University of Commerce
(Natural Sciences Edition),2012(6):357-367.(in Chinese)

[16] SUN Weiman, WANG Sui. Study on antioxidant activity of total flavonoids in nicandraphysaloidesextract[J]. Chemical Research
and Application,2013,8(25):1195-1199.(in Chinese)

[17] LIU Guozhen,ZHU Wei,HUANG Long,et al. Maillard reaction of glucose and glutamic acid [J]. Tobacco Science &
Technology, 2002 (10):30-33.(in Chinese)

[18] CHEN Chenghan, HUANG Weixing, YANG Minghui, et al. Separation factor for the evaluation of separation effects in short-path
distillation operation[J]. Journal of Chemical Engineering of Chinese Universities,2013,27(5):749-754.(in Chinese)

[19] SONG Yubing,ZHONG Yongli, LI Yanqiang, et al. A study on dissipation rates of ester flavors in cigarettes [J]. Acta Tabacaria
Sinica,2007(12) . 1-6.(in Chinese)

[20] F& G200 L 32 Ry, 4 IR0 B bR fE AL B R 25 51 25, YC/T157-2001 540 SR AH 4 v oK 23 i g M 28 353 (S db st . b A5 i
A, 2001.

[21] YANG Lei, YANG Qing,LI Yong,et al. The applied research of tobacco spices monomer in Honghe cigarette products table
shannon design[J]. Acta Tabacaria Sinica,2011(2):32-37.(in Chinese)

[22] rhAe AR S A ] [ 58 0 B A S AG 9 B SR, v [ ) R 4 LR DL 2% GBY/T 5606.4-2005 2 M8 H R ZESR[S]. db st . vk
Il A o 4 A, 2005.

[23] 3 Hi 35 , +— M £ T BEAR I A IS AR B A v i 1z T [D]. JE 85 - VLRI K%, 2006.

[24] XIE Congxia,YU Shitao,LIU Shiwei,et al. Research situation on deep processing of the by-product glycerin from biodisesl
production[J]. Biomass Chemical Engineering,2008,42(4) :35-42.(in Chinese)

[25] B AR, A B A 2% (M. L3 B2 i crE, 2008.

[26] BALTES W,KNOCH E. Model reactions on roast aroma formation. XIII. The formation of some uncommon N-heterocyclic
compounds and furans after roasting of tryptophan with reducing sugars and sugar degradation products [J]. Food Chemistry,
1993,46(4) :343-349.

[27] CHEM Yongkuan,KONG Ningchuan, WU Yi,et al. Study on synthesis and thermolysis of 2,3-dihydro-3,5-dihydroxy-6-
methyl-4H-pyran-4-one[J]. Chemical Research and Application,2003(2) :45-46.(in Chinese)

[28] NIU Yong,ZOU Peng,SHU Junsheng,et al. Influence of dry-ice expansion on some aroma components in cut tobacco [J].
Tobacco Science & Technology,2014(9) :57-60.(in Chinese )

[29] LI Lin, WEI Jie, WANG Baoxiang,et al. Tobacco extract made from tobacco fragments with complex enzymes [J]. Hubei
Agricultural Sciences,2012(9):1803-1807.(in Chinese)

[30] MIAO Enming, GENG Yongqin, YANG Yekun, et al. Analysis and comparison of the pyrolysis products and volatile constituents
of several tobacco essence and casing flavour samples[J]. Journal of Anhui Agricultural Sciences,2012,40(14):8205- 8209.

(in Chinese)

JOURNAL OF FOOD SCIENCE AND BIOTECHNOLOGY Vol.36 No.5 2017



