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Abstract

This study was conducted to investigate the change in volatile flavor components of persimmon leaves
during growth. The flavor components of persimmon leaves were analyzed by gas chromatography (GC)
and combined gas chromatography-mass spectrometry(GC/MS). The flavor compounds were collected by
simultaneous steam distillation and extraction(SDE) method, and were separated and identified resulting in
126 components, including 23 alcohols, 18 aldehydes, 4 esters, 15 acids, 37 hydrocarbons, 14 ketones, 6
phenols, and 9 others in persimmon leaves, The most abundant components of persimmon leaf were

alcohols including iinalool, cis-3-hexanal,

1-a -terpineol, 3.7.11,15-tetramethyl-2-hexadecen-1-0l and

aldehydes including trans-2-hexanal, nonanal, 2-decenal and hydrocarbons including 1.,1-dimethylethyl
cyclohexane, 1-methyl-4-(2-methylpropyl)-benzene. During growth, many other components were formed

and dissipated after the 20th of June.
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Table 1. Change of flavor compounds from persimmon leaves at different picking
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Picking date

Scan No. Flavor compounds
5/20 6/5 6/20 7/5
Alcohols
172 hexanol 36 52 68 24
504 2-penten-1-ol 21 - - -
506 ethriol - 20 35 12
550 n-octanol 15 27 41 11
588 cis-3-Hexanol 97 55 43 34
595 1-eicosanol 73 44 28 -
800 linalool 193 152 128 99
833 B ~citronellol - 20 41 -
847 2.6-dimethyl~cyclohexanat - 27 32 -
855 terpinene-4-o0l 22 21 27 -
874 hotrienol - 40 47 -
882 Z-octen-1-ol 22 - - -
912 3.5-methyl-cyclohexanol - - - 16
917 1-dotriacontanol - 17 22 -
971 1-a -terpinecl 91 55 28 -
1169 benzenemethanol 46 50 55 28
1345 cis~farnesol 17 - - -
1366 3-phenoxy-1.2-propanediol - - - 11
1459 eugenol - 53 67 -
1622 cis-iso-eugenol 21 33 45 -
1638 cis~farnesol 21 - - -
1649 geranyl linaloot 13 26 - -
1857 3.7.11.15-tetramethyl-2-hexadecen-1-o0l 244 242 268 68
Aldehydes
320 heptanal 19 - - -
365 trans-2-hexenal 390 255 14 174
493 2-heptenal 31 32 25 -
592 nonanal 86 51 46 23
633 undecenal 27 12 - -
712 2.4 heptadienal 38 - - -~
745 benzaldehyde 42 22 20 13
768 2-nonenal 35 - - -
868 B -cyclocitral 70 55 50 25
892 pheny! acetaldehyde 39 - - -
901 2-decenal 89 36 18 12
957 1.3.6-cycloheptatrien-1-carbaldehyde - - - 10
969 ethyl-benzaldehyde - 24 19 13
993 2.5-dimethyl-benzaldehyde 22 23 31 7
1091 (E.Z)-2.4-decadienal - 26 35 -
1110 2-methylene-diethylhydrazone butandl - 17 22 -
1309 5-(2-furanylmethyl) -2-furancarboxaldehyde 48 42 34 15
1825 pentacosane - - -

12
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Table 1. Continued

Picking date

Scan No. Flavor compounds
5/20 6/5 6/20 7/5
Esters
186 butyl 2.4-dimethyl-2-nitro-4-pentenoate 38 - - -
678 cyclohexanemethy! furan-2-carboxylate 68 52 58 12
922 4-terpineyl acetate - 12 24 31
1711 methyl 9-octadecenoate 17 - - -
Acids
780 ethyl ester hexadecanoic aicd 35 26 21 10
1045 2-hydroxy-benzoic acid - 30 38 11
1566 decanoic acid - 13 25 -
1140 hexanoic aicd 113 44 32 18
1254 heptanoic aicd 37 29 22 -
1259 trans-3-hexenoic acid 35 38 48 39
1364 caprylic acid . 49 42 46 -
1468 nonanoic acid 79 65 34 12
1511 methy palmitic aicd 46 22 17 -
1754 8.11-octadecadiencic acid 35 28 12 -
1811 9.,12.15-octadecatrienoic aicd 29 16 14 -
1925 myristic acid 39 55 72 10
2157 palmitic acid 197 182 179 34
2205 2.3-dihydroxypropyl ester hexadecanoic acid 22 13 - -
2279 oleic acid 28 10 - -
Hydrocarbons
147 hexadecane 45 54 - -
160 decane 36 - - -
184 2.6,10.14-tetramethyl heptadecane 25 - - -
203 1,1-dimethylethy! cyclohexane 120 103 115 24
213 (1,1-dimethylethyl) -cyclohexane - 64 76 21
227 2-8 -pinene - 22 35 10
248 1-phellandrene - 30 41 22
263 3-chloro~3-methyl-hexane - 33 46 12
299 tridecane - 16 28 10
371 1.5-diethy!-2.3-dimethyl-cyclohexane 18 27 44 -
402 2,2 -sulfonylbis~propane - 31 37 -
446 hexyl cyclohexane 19 17 22 -
459 7 -terpinene - - - 12
467 2,2 -sulfonylbis-propane - - - 8
480 cis-2,3-epoxyoctane - 14 17 -
663 (cis)-2-nonadecene 27 27 31 -
714 2.4-octadiene - 36 33 -
728 4,5-dimethyl-1.4-hexadiene 32 34 29 -
813 1-dodecene 58 20 25 5
830 3.5-dimethyl-1.6-heptadiene 28 - -
837 frans-caryophyllene 36 - - -
841 caryophyllene - 30 39 -
873 8-methylene dispiro undecane 34 - - -
896 propyl-benzene 39 32 48 -
913 1-nonadecene 22 - - -
1036 (Z)-1-(1-octenyl) cyclopentene 77 95 48 19

1091 3.8.11-trioxatetracyclo undecane 31 - - -
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Table 1. Continued

Picking date

Scan No. Flavor compounds
5/20 6/5 6/20 7/5
Hydrocarbons
1096 dotriacontane - 21 37 -
1103 tans-f -damascenone - 22 24 -
1116 4-methyl~5-isopropyliden-8-oxo-nona-1,3-diene - 25 18 -
1128 8-methylenetricyclo decane 41 57 38 20
1156 2.7-dimethyl-3.6-dimethylene-1,7-octadiene 25 52 44 19
1437 1-methyl-4- [(2-methylpropyl)thio] -benzene 123 93 51 19
1741 neophytadiene 16 24 17 -
1761 hexatriacontane 40 34 25 -
1912 penanthrene 41 86 72 -
1961 hexamethy! benzene - 16 22 -
Ketones
518 6-methyl~5-hepten-2-one - 16 18 14
663 6.7-bis(trifluoromethyl) pteridine-2,4-(1H.3H) -dione 14 11 10 -
721 2-decanone 57 62 47 23
848 4-hydroxy-4-methyl-cyclohexanone 35 30 26 -
981 2.6.10,14-tetramethylpentadecon-3-one - 19 22 -
1002 2.2.6.6.-tetramethy!-5-phenyl-3-heptanone - 19 8 -
1136 a -jonone - 27 22 20
1147 neryl acetone - 87 63 31
1203 4-methyl-2.4.6-cycloheptatriene-1-one - 47 31 -
1227 B -Tonone 60 85 77 34
1232 3-methyl-2-(2-pentenyl) -2-cyclopenten-1-one 40 - - -
1265 2-hydroxy-3-propyl-2-cyclopenten-1-one 138 85 58 13
1425 6.10.14-trimethyl-2-pentadecanone 26 54 36 15
1775 4-(hydroxymethyl) -2H-1-benzopyran-2-one 14 12 8 -
Phenols
1402 2.6- bis(1,1-dimethylethyl) -4-methyl phenol 132 290 189 74
1457 2-methoxy-4-(2-propenyl) -phenol 64 135 122 24
1484 4-vinyl-2-methoxy-phenol 34 32 27 8
1600 3.5-bis(1.1-dimethylethyl) -phenol 73 108 83 10
1666 4-vinylphenol - 37 22 18
2026 2.4-dimethyl-6-allyl phenol - - - 5
Others
150 o-decyl-hydroxylamine 72 - - -
660 6-methyloctahydrocoumarin - - - 23
1027 2-acetyl-2-thiazoline 57 52 47 -
1287 ethyl chrysanthemate - 45 31 -
1543 myristicin - 58 42 -
1544 4-methoxy-6-(2-propenyl) -1,3-benzodioxole 53 - - -
1552 2.2-dimethyethyl-1.1-diphenyl propionitrite 22 ~ ~ -
1662 2.3-dihydro-benzofuran 83 55 - -
1941 3-hydroxy-2(1H) -pyridinethion - 11 7 -

Total 4.642 4,703 3989 1.297
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Fig. 1. Total ion chromatogram of volatile flavor compounds
in persimmon leaves by SDE-GC/MS.

alcoholf+ linalool, cis-3-hexanal, 1-@ -terpineol,
3.7.11.15-tetramethyl-2-hexadecen-1-ol ©1®, alde-
-hyde = trans-2-hexanal, nonanal, 2-decenal ©1™,
acidH+ hexanoic acid, nonanoic acid, palmitic acid
ojm, hydrocarbonF& 1,1-dimethylethyl cyclohe-
xane, 1-methyl-4- [ (2-methylpropyl) ] -benzene ©}
™, ketoneFT 2-hydroxy-3-propyl-2-cyclopenten
-1-one®]®, phenolF& 2.6-bis(1,1-dimethylethyl)-
4-methyl phenolo] At} Chai''E ZURE A 2= o]
AZFo] ANFE T e FEAE TR B ES
ZA 8 =1 a -copaened X8 hydrocarbon 10
Z  linalool® =¥ terpene alcoholHF 4%,
trans-2-hexenal® E ¥ terpene ©]¥ ¢ alcoholi
13Z, 2-methyl-hepte-e-en-6-one& E% 3 ketonef
112, 2-hexenal® X &3 aldehyde® 13F, cis-
3-hexenyl hexancate® X g3 esterf 8%, caproic
acid® ETE hetero XS EE 553 phenol 1% F
Z 71E579 FEEL Ho 2yslgey A= £
A7 2 /A SFFEEC U EEUT 7
Y9 grlE BEHOE FyY 2838 54 AY
T en I AR F5 LEAR ARA AYgx
ol et thh Aeld ReE A E ATl
= alcohol BHE Fo 3.7.11.15-tetramethyl -2-
hexadecen-1-0l9) A&l o] 7}F &¢e™ I

S22 linalool, 1-e -terpieno&o]Fon Zafol A

EJAE JellE 2o 48 cis-3-hexanole 7

ANE 21 Ee) et 477

tlo

Yol AAg} wat PhdeE A BITh
Aldehyde 3488 Fol¥& trans-2-hexenal®] &<
ko] FHA EQkow 1 thgOE  2-decenal,
nonanal, B -cyclocitral 52 #el1%ich Acid &2
palmitic acid, hexanoic acid, nonanoic acid ¢2.2 %
A ge] ¥A Yetton 64€ 209 ol Fd & A
A8 288 Vel itk Hydrocarbon 3HHES

do TIARAM M B FE AAGFoH
1,1-di-
methylethyl cyclohexane, (Z)-1-(1-octenyl) cyclo-
pentene 58 £2 2 A Al kol B4 Jelyitt
Ketone 332 Foll= 2-hydroxy-3-propyl-2- cyclo-
penten-l-one’t 7+ w®gten I wEoE f -
ionone, 2-decanone 013129 phenol 3t¥E Foll=
2.6-bis(1,1-dimethylethyl) -4-methyl phenol. 3.5-bis
(1,1- dimethylethyl) -phenol, 2-methoxy-4-(2-pro-
penyl)-phenol £22 EA Jvetgth ¥ 714
B2 zhele) AAgel wat A2 AL EC] $EHY

~ Ox

=

£

1-methyl-4- [ (2-methylpropyl) 1 -benzene,

=
AFEE 1 FF R AUHY FFel TR
P} FAV Wit AE 68 B olFde 25H A
AHQ FFgugo] Tadty ZAUE AL 7E &
ol #AS ZHaste AL ¢ & AN FR9
AN 7 G2 KRR 844 g, obr At
vitamin ¢ &% §& 18 Waste zAg 2
3 7ol 4l wet Frtaiirt 649 20 o Fl
£ Zastdcd 2Eay Ax2E A8 AHANE &
S48 B4 E ARAY FFo] B2 68 FE
7ol HA¥Y oz 444
V.2 <

£ 4
sttt oMol F7GRE  aleoholR 23%
aldehyde® 18%. ester® 43, acid® 15%. hydro-
carbon$ 37%, ketone# 14=, phenoli 6F % 71}

16% 8] Ay P74l SR T

o

2 gNAE Z alcohdFE linalool ¢is-3-



478 AES 74 - 2949
hexanal, 1-a -terpineol, 3,7.11,15-tetramethyl-2-he-
xadecen-1-ol°|™, aldehydeR &
2-decenal®] ™,
nonanoic acid, palmitic acid®]™, hydrocarbon&+
1.1-dimethylethyl 1-methyl-4- [ (2-
methylpropyl) ] -benzene®l™, ketone® ¥ 2-hydro-

trans-2-hexanal,

nonanal. acid¥T hexanoic acid,

cyclohexane,

xy-3-propyl-2-cyclopenten-1-one®}™,  phenolf &
2.6is(1,1-dimethylethyl) -4-methy] phenolo)Rtt. 7
U PR Yo} AR wet 1 £F £

o] F7hRLen 64 F& o)Fdle

ox
oy
o
oot
ofit

_Qll
40
K
5
wle
b
My
2
rir

O A
1o

S of¥ ML oY uy
N

2
Pt 69 2092 olFdlE gased
AZE A% ARANNE ;
49 ol & 64 3¢

g zhgey,

[0 o
11| I

V.

Ho

1 AEHRES © PEAREHR, AR DR,
p. 15~16, 1978

2. Joung, S. Y, Lee, S, J., Sung, N. J, Jo, J. S,
and Kang S. K. 1 The chemical composition of
persimmon(Diospyros kaki Thumb) leaf tea. J.
Korean Soc. Food Nutr.,, 24(5): 720~726, 1995.

3. Park. Y. J, Kang, M. H., Kim, J. L. and Park,
0. J :
dismutase(SOD)-like activity of persimmon leaf

Changes of vitamin c and superoxide

tea by peocessing method and extraction
condition. Korean J, Food Sci. Technol., 27(3):
281~285, 1995,

4. Chung, S. H., Moon, K. D., Kim, J. K., Seong,
J. H and Sohn, T. H.: Changes of chemical
components in persimmon leaves during growth
for processing persimmon leaves tea, Korean J.
Food Sci. Technol., 26(2): 141~146, 1994,

5 Roh Y. K. . Park S. H, Jang S. H. and Sung
J. J.© Analysis of components and leaves yield

-

10.

11

12.

13.

14.

by cultivar for persimmon leaf tea. Korean, J.
Postharvest Sci. Technol.,, 7(1): 99~102, 2000.

. Funayama, S. and Hikino, H.: Hypertensine

principles of Diospyros kaki leaves. Chem.

Pharm, Bull, 27: 2865~2868, 1979,

. Kim, B. G, Rhew, T. H.. Choe, E. S, Chung,

H. Y., Park, K. Y. and Rhee, S. H.: Effect of
selected persimmon leaf components against
Sacroma 180 induced tumor in mice. J. Korean
Soc. Food Nutr,, 22(3): 334~336, 1993,

. Moon, S. H, Kim, J. O, Rhee, S, H, Park, K.

Y., Kim, K. H and Rhew, T. H. :Antimu-
tagenic effects and compounds identified from

hexane fraction of persimmon leaves. J. Korean
Soc. Food Nutr., 22(3): 307~310, 1993

. Moon, S. H., Kim, J. O. and Park, K Y.:

identified
chloroform fraction of persimmon leaves, J.
Food Sci. Nutr., 1(2): 203, 1993.

Choi, S. W, Kang, W. W, Chung, S. K. and
Cheon, S. H.
flavonoids in persimmon leaves.
Biotecnol,, 51 119~123, 1996.
Choi, S, W, Jang, E. J and Kim, H I :
Antioxidative activities of catechin derivatives
from persimmon leaves, HSJAS, 5: 209~213,
1997,

Kameda,

Antimutagenic  compounds from

Antioxidative activity of
Foods and

K., Takaku, T. Okuda. H.
Kimura, Y. : Inhibitory effects of various fla-

and

vonoids isolated from leaves of persimmon on
angiotensin-coverting enzyme activity. J. Natl
Products, 50: 680~687, 1987.

Likens, S. T. and Nikerson. G. B, : Detection
of certain hop oil constituents in brewing
products, Proc. Am. Soc. Brew. Chem., 5: 13~
17, 1964,

Choi, S. H.:
duchung tea and persimmon leaf tea. Korean J.
Food Sci. Technal.,, 22(4): 405~410. 1990.

The aroma components of



