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Abstract. This study was conducted to investigate volatile organic compounds (VOCs) of persimmon (Diospyros
kaki Thunb) flower. VOCs of persimmon flower was collected via SPE (solid phase micro extraction) and deter-
mined by GC-MS according to tree age and organs such as flower and calyx. The ratio of early bloom was higher in
more than 15 year old tree than other trees showing tree age was related with flowering rate. Major VOCs of persim-
mon flower was a-pinene, butane, caryophyllene, cubebene, lavandulol, D-limoneneylangene, ylangene, mainly
included green, fruit, and floral flavors. The number of VOCs in persimmon flower was 30 compounds in 5-9 years
old tree, 24 compounds in 10-14 years old tree, and 32 compounds in more than 15 years old tree. In comparison
with VOCs in organs of sweet persimmon ‘Fuyu’ cultivar, flower has 10 compounds of VOCs and 26.35% of rela-
tive peak area, while calyx has 14 compounds and 46.28%, respectively. In astringent persimmon, flower has 6 com-
pounds of VOCs and 17.58% of relative peak area, while calyx has 9 compounds and 50.27%, showing calyx of both
cultivars has various volatile compounds. This study will contribute to provide a basic data for the fragrance indus-
try to use the flavor of persimmon flower.
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allocatechin S22, F8 AEES2 7| tisiA
Husa glow, ogjgt s Aoz <Qlsh
A Astas, HDL-FE=HE s F7HIe
Y 9% S35kl Urhk(Hong et al., 2008; Jung et
al, 2011). 7> ¥ olle}, Q) o= tekst A
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2 salivary a-amylase Aal1&4S S7HAZTH(Hong et
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Fig. 1. Flowering stage of persimmon ‘Fuyu’ cultivar. A, flower bud and calyx; B, showing color; C, beginning to blooming; D, full

bloom; E, after bloom.
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Table 1. Rate of full bloom, weight, and diameter of flower
of sweet persimmon ‘Fuyu’ according to the ages of trees at
early blossom season in 2011.

Age of  Rate of full Flower Diameter of
Cultivar  tree bloom weight flower
(year) (%) (2 (cm)
5-9 8.8 0.67 2.0
‘Buyw’ 10-14 47.6 0.76 2.1
15< 73.8 0.42 2.0

2 7)ghol) we Y G B

D). o 1594 oldel ¥ Pl 27 WSS ¥

o7l 91 Aol o 4T AT FY & % ek 2

2o] BA 10d-14d 559 W Fso] the FEw

s vl 7Kg o] ks g 2 5

el sk Y PIRe £ met Aol
(e]

= Holxut oF 300%9] %él | EASIATHTable 2).
SAE e ) AR = 599482 305, 10-14
dAe 24%, agjar 15394 ]*JOME 32F07 49

o] 5d wvkz} 15 oPdellA] B2 drAdRo] AR
ot Iurygoz GRS greendl, fruitd] 1AL
florald] S22 :[LE—Q_TL Ith(Lawless, 1995; Yang,
2010). GreenAdl 2 FUE Uepll=t], 732l EAl8t
= green’l tﬂE7] J%-2 o-pinene, hexenal, 123l I-
hexanol 5©| ¥&%o] SJt}. Alpha-pinene 5-9FA) F
S FEA 0.74%0H] Wsie] 10-14%1%01
1.64%, 22]a 1594 oPdelld 15%= ekttt

Hexanol 15324 ool 1.03%S A5 019\1\4

Table 2. Volatile organic compounds (VOCs) of flowers according to the age of tree of sweet persimmon ‘Fuyu’. The flower was

harvested on 9 June in 2011.

Relative peak area (%)

RT

(min) VOCs The tree age of ‘Fuyu’ persimmon
5 -9 years 10 - 14 years More than 15 years

2 Propanamide - - 0.21
3 3-Hexen-1-ol 1.03 - -

4 Cyclobutane 2.19 - -

4 1-Hexanol - 1.03
5 4-Ethylbenzoic acid, 2-butyl ester 1.64 - -

5 o-Pinene 0.74 1.64 1.5
5 Camphene - 0.36 0.37
6 Bicyclo(3.1.1)heptane 0.28 0.98 1.82
[§ Bicyclo(2.2.1)heptane - - 0.37
7 Furan - - 0.63
8 Decane - 297 2.12
8 D-Limonene 0.54 - 1.43
8 Heptane 0.5 3.32 2.47
8 Hexadecane 0.63 2.88 4.06
9 Sulfurous acid - 1.76 0.46
9 Octane, sulfurous acid 1.27 4.13 3.11
9 Tridecane 0.17 - -

9 Undecane 0.87 0.22 1.37
10 Hexane - 0.81 0.22
10 3-Hydroxymandelic acid, ethyl ester 0.54 - -

10 1.5-Heptadiene 0.59 - -

AldRloll - 225, M23H M4s 20144 323
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Table 2. Continued.

A - A

11 Butene - - -
11 Dodecane 0.15 - 0.57
Trifluoroacetyl-lavandulol - - 1.68
17 Nonadecane 0.06 0.03 0.06
18 a-Cubebene 0.06 0.15 0.85
18 Cyclohexanone 0.51 0.10 0.07
19 Ylangene - - 0.05
19 Copaene 0.06 0.29 -
20 Bicyclo(7.2.0)undec-4-ene - - 0.15
20 Cyclobuta(1,2:3,4)dicyclopentene - 0.07 0.16
21 Caryophyllene 0.76 2.10 6.50
22 1,2,4-Metheno-1H-indene - - 0.07
23 1.6-Cyclodecadiene 0.02 - -
23 Cedrene - 0.06 0.18
24 B-Guaiene 0.02 - -
24 Isoledene - 0.04 -
25 Butylated hydroxytoluene 0.11 0.50 0.66
25 Eicosane 0.11 0.51 -
25 Naphthalene 0.04 0.23 1.31
32 Heptadecane 0.03 - -
35 Octadecane 0.03 - -
38 Undecanoicacid propyl ester 0.31 - -
44 1-Octadecanamide 3.94 - -
47 Hexadecanoic acid, butyl ester 0.43 - -
50 Butanoic acid, butyl ester - 0.46 -
54 Tetracosane 0.05 - -
58 Dodecanal - 0.66 -
69 18.19.Secolupan-3ol - 4.27 -
95 Heptadecane - - 0.45
113 1,4,7-Cycloundecatriene - - 0.09
118 Cyclohexadiene - - 0.14
Number of detected VOCs 30 24 32
Sum of area (%) 17.68 28.54 34.16

“ -, not detected.

Alpha-Pinene2 T3EZQ1 terpenes] Bslr4Aeo] i3
¢l AR B2 AE ARl SAgtal gt} Alpha-
Pinene #H&EZ} 114 T3 22 citrusHel spicy ot
2 olgEle oy, aat, AFA|, a8l sz
2853 Jti(Lawless, 1995; Yang, 2010).

Fruitde =R 953t S Jehlied 1HEele
caryophyllene®} D-limonene 5©] <A1}, Caryophyllene
& 5-:9380NA 0.76%, 10-1438A 2.1%, 22)aL 15
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Table 3. Volatile organic compounds (VOCs) in flower and calyx of sweet persimmon ‘Fuyu’ cultivar and astringent persimmon ‘Doong-
shi’ cultivar. VOCs of male flower were also identified. The flower was harvested on 3 June in 2013.

Relative peak area (%)

(E;l;l) Volatile compounds Fuyu Doongshi Male
Flower Calyx Flower Calyx Flower
10 5,9-Dodecadien-2-one 1.95 - - - -
11 3-Buten-2-ol 1.81 - 6.43 - 14.91
11 Ethyl acetate 1.92 - - - -
11 Acetic acid - - - - 0.63
12 1-Propenylaziridine - 1.71 - - -
13 limonene - - - - 3.41
15 Furan - 2.27 - - -
15 Trichloroethylene - - - - 337
16 2-Butanone, - - 2.52 - -
17 1-AZA-1,3-Butadiene - 3.36 - - -
17 Butanenitrile - - - 13.40 -
17 Pentanenitrile (CAS) - 13.85 - - -
AR - M=EF, 232 HM45 20144 325
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Table 3. Continued.
20 Hexanal (CAS); n-Hexanal 5.16 322 1.72 - -
22 3-Hexen-1-ol - 2.79 - - -
22 2-Hexenal 2.36 3.34 - - 0.84
22 1-Pentanol - - - - 0.75
22 Cyclopentane - 2.09 - - -
23 Methyl laurate - 0.69 0.98 - -
25 o-Pinene 3.98 3.98 - 8.41 -
26 Phenol - - - - 8.50
27 2,5-Dihydrofuran-2-one - - - 1.68 -
27 Phenol (CAS) 1.83 - 1.94 - -
27 Benzaldehyde - - - 6.32 -
27 2-beta-Pinene - - - 248 -
27 Thienol(3,4:5,6)thiopyrano(4,3-b)indole - - - - 0.44
28 2,3-Diphenylindole - - - - 0.41
29 1,3,6-Octatriene - - - - 3.70
29 (2-phenyl-1-adamantyl) Acetamide - 1.93 - - -
29 Benzyl alcohol 2.39 - - 2.79 1.91
30 3-Deoxy-3-iodo-1,2-O-isopropylidene - - - - 0.58
31 3-phenyl-5-benzoyl-1,3-oxazolidine - - - - 0.29
31 Linalool - - - - 1.37
g STl o s
31 Nonanal - - - - 3.87
3] 1 -(4-Bromo-pr}>1::gél)l-3l -_Islopropylimino- ) 386 399 ) )
31 4,5,6,7-Tetrachloro-2-methyl-2H-isoindole 3.80 - - 4.13 -
33 4-(4-Amino-6-piperidin-1-yl - - - - 0.67
34 Decanal - - - - 2.39
35 2-Amin0-3-(methox_ycarbonyl)-2‘-hydroxy- 1, ) ) 1.60 )
1'-binaphthyl
35 1-Methyl-2-(p-nitrophenyl)-benzimidazole - 1.47 - - -
35 Acetamide 1.15 - - - -
36 4-(o-Chlorophenyl)-2,6-diphenylpyridine - - - - 1.24
36 1-(6,7-Dimethylquinol-2-yl)-3-ethyl - - - - 0.44
40 Propanamide - - - 12.46 -
Number of detected VOCs 10 14 6 9 20
Sum of area (%) 26.35 46.28 17.58 53.27 50.27
“ -, not detected.
F w0l FH U PRl EAlsH. £ 1, FESE o] fdlE 2 AgllA ol8E FFelAM
S vlue] BY T EE BT 2o wleiA E=RE 23 2N 2l wiet 11-30%9] 7] Aol FHE
399 8 e It Fiskn A, T R & AR | B 9 20 )
= A % O ) ggel dEEtt. e Mash) S el dee ) gee
Linalool 53 2 7] RE SR Uehto  Alasich,
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