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Analysis on Pyrolysis Products of the Extract of
Hovenia Dulcis Fruit and Its Application
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Abstract: The flavoring effect of extracts of Hovenia dulcis fruit extracted with different concentration
of ethanol on cigarettes was compared. The results show that 70% (volume fraction) ethanol extracts
have the best flavoring effect. In order to understand its contribution to smoke during cigarette burning,
the 70% ethanol extract of Hovenia dulcis fruit was pyrolyzed under simulated cigarette burning
conditions. The pyrolysis products were analyzed by the pyrolysis gas chromatography-mass
spectrometry(GC-MS) instrument. The results show that the pyrolysis products of 70% ethanol extract
of Hovenia dulcis fruit mainly include organic acids 26.68%, furans 15.79%, pyranes 7.75%, alcohols

12.33%, ketones 9.56% and pyroles 4.78%. These compounds can reduce the irritation of smoke, make
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the smoke soft and delicate, enrich the smoke, enhance the aroma quality and quantity, and have obvious

effect on improving the quality of cigarette products. Therefore, the 70% ethanol extract of Hovenia

dulcis fruit can be used in the development of tobacco products.

Keywords: extract of Hovenia dulcis fruit; pyrolysis gas chromatography-mass spectrometry (GC-

MS) ; simulated cigarette burning condition; cigarette
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Tab.1 Results of sensory evaluation of extracts from ethanol
solvents with different volume fraction
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RO T W EARAR . A 7R = A W 2/
JP B E A B) SRR O L2 77 AR e o R R
SPL I AAAR IO 7 A PR, R A RS A
B, BT SRR AU R L AR A R
P RWREGE . T 70% SREITR WEZ R . &
BRI dEAER L N LR X A
DUER A A, ELAT ARG a2 L bk |
UL AIRRFRRL GO RE T, AT
FETHI R B RN AT Bl ] (il 2 A
L EEE7/Noihiaais N €L/ D ROV ESIE ek
(AN S NETR- S (o W o S i [k o S 1
R AR B S AR ORI, W2 BE Y
WA B SRR Y R I, A RO A
RO IS RRFEAE, PRI TR 70% B 5 %k
M Al I R B A WA
22 ZINR70% BRI RE= WM

MR ISR R 20 6 SR F 2R o0 B, A2 24X
Hh A AR UL AR L R TR R A
BEADUMR SRR I 25 0, 4 28600 Je T2 I 9 4
P Wy AT A o B0 4R O 20 v B AR
MR 6 50 0 o 0 R R ) 45 % B AR 0 ) S8R
ZEAET W, X T AE-60 °C R A% 1F
&, PR ARG T LA AR BE Ok, i I B R

FH AT BA WM, ASEEA 24 7 8 W 5 .
PHATHFER 60 °C R BHESEZYE ™Y, J4E 5 min
PR i 22 280 °C, i £ 7 R Ak i A S
ik,

TEITER 70% B $2 9 1) 24 it = ) <M i i
MR AR B TR E DL 1, AR R
YR 1% [ o 5 NIST 3% % . WILEY 3% 1 o 1)
BRI I SEAT EEXT, DEAC KT 70% T LLid
S, TR HT LR 2,

FEEx10°
SN LW ARG,

cuououLwouno o

5 7 9 11 13 15 17 19 21 23 25 27
KA i) /min
E1 ZTE70% ERMHARENEE FiRE
Fig.1 Total ion current diagram of pyrolysis products of 70%

w

ethanol extract of Hovenia dulcis fruit

M 2 AT, e TR 70% B4 9 241 ) T2 il
()45 & AR Wy rh Be o 4 AL & 84.13%,
i BEOAH X B 43 7 i A s BRI . A LIRS
26.68%. W2 15.79%., Ak 2 7.75%., BE K
12.33%. FiZE 9.56%. ML 4.78% . S HFHRLEG
Y 1.64%. BE2E 1.49%. BEAE 1.39%. B 1.12%.

AR EEFER R . LR . WIRE/N
ST ANLRR AR . WML . PR . AR IR
BRI, XA PLIRIEY) FAE &M< A
SRAFAE, MBI IR . W20 REHHZm,
INGY TR S A R B BPE B A OGS R E AT
AL ASAT 3k, A A v DO el 0 A i 2 v
1o SRR 7 PR IS AT v RN B AR A, IR R pH
[ (AR G O B R W [ Bl I S u =Y (B2
00 A B > )

WEM AL G Wb BRI | R . 5-H R 2
6008 5 R R A KU B Y e A
Yih o K 2,3- T &(-3,5- R -6-H -4
MR -4~ ) PT35SO — o el , R
AR TP I Al A b H RS | 2-nEig
Jot A0 02 5 0 R A E NS, R S
A X EReA T & R H R
JR Tl H AR ], 2,3- T T HAT PRIRAE
M BZEAe A Prrh & ok 2,3-C B AT Y



BTy, 55 IR ITCREEIC) B IR 7= 4 534 S R

537

F2 RITR 70% BRYARBES

Tab.2 Pyrolysis products of 70% ethanol extract of Hovenia dulcis fruit

{4 P 5 [ /miin UREL/ B2 st CAS & VEFCEE/% VTR AA— 6 43 5 /%
3.296 AR T e C;H,0 503-30-0 84.01 0.29
3.462 HIR CH,0, 64-18-6 90.16 1.63
3.897 % C,H,0, 64-19-7 98.42 8.16
4259 FRIENER C3HO, 116-09-6 84.94 1.81
4.403 FH S CsH,N 96-54-8 98.72 4.24
4.586 ] C;Hq0, 79-09-4 90.71 0.37
4.900 GBS C;Hg 108-88-3 89.94 0.23
5.725 23Tk CH; (0,  19132-06-0 91.63 1.72
6.151 i C;H,0, 98-01-1 98.10 2.70
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7.816 2(3H)- %W Mg (y- T PR C,HO, 96-48-0 90.30 0.38
8.047 1,2-3R R~ C;sHO, 3008-40-0 90.67 0.84
8.571 5- -2 e CeHeO, 620-02-0 96.47 2.20
8.984 ENU Ce¢HgO 108-95-2 89.22 0.42
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10.757 2,3- & -5-F2 3k 6- H F-4H- M i -4- CeHgO4 0-00-0 73.41 0.76
11.027 T CoH,;50 0-00-0 94.91 1.39
11.159 R CeHeO3 118-71-8 69.43 0.61
11.378 4-F2 k-5 IR N T CeHgO3 0-00-0 74.45 0.28
11.524 2-Z R -2- e Fy- T IR CeHgOy  135366-64-2 88.02 0.59
11.735 2,3-&-3,5- 5 Fk-6-F -4 H- N IR -4- CgHgO4 28564-83-2 95.65 5.35
12.307 3,5- k-2 FH BL-4H- Nk i -4- 57 CsHgO,4 1073-96-7 75.98 0.65
12.404 5-53 PP L U g -2 - CsHgO;  1000194-17-0 80.27 0.80
12.786 TIBUK H R CeH1g04  1000127-66-7 82.71 0.66
12.929 5-%5 FHCpeE CsHg0;3 67-47-0 95.12 5.21
13.447 T CoH,50, 112-05-0 81.97 0.36
14.163 2-F2Fk-5-H I 2K 2, i CoH,40, 1450-72-2 71.98 0.64
14.461 =R H e CoH 404 102-76-1 90.66 0.54
14.641 3.4- W ALK CgH,(05 2033-89-8 72.26 0.35
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15.009 XL(2-(ZH 3k) 230 ik CgHyoN,0 3033-62-3 71.75 0.86
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23378 il Cy5H3,0, 506-17-2 94.45 437
23.559 T \BRR Cy5H360, 57-11-4 87.15 1.60
24738 R = (1,3- &SN EER CoH;5ClcO4P 13674-87-8 81.94 0.60
25.794 FERURE CgHyN 1000308-88-1 72.12 0.52
28.280 2,3- 5 -2-F 3k-5- 2 Sk g C;H,,0 1000288-51-4 71.91 0.26
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Tab.3 Evaluation and comparison of 70% alcohol extract of
Hovenia dulcis fruit and its Maillard reaction products
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