F25alsts|x] A 41 H A 1 5(1998)
Agricultural Chemistry and Biotechnology
Vol. 41, No. 1, pp. 84~88(1998)

=2

z

o

A5k

S gEsh g PRy AR
537] BR8¢9 P Belo
F= 5F2, 135 BHSLF, 75 AT,

L=
=]

[s)

2 10 fr o rlo B

ok

#
5}

Rl

643-2) Aio] FAHAS, WERE RHE 729 YIEZIYE, 1659 @52, 1239 APiF,
|27, 259) Pk Baleas, 359 V)6 4% F 4F0] ST B P19
Al d7]2] 49.02%F xbA3kar §)3= 2-phenyl ethyl alcohol, 1-phenyl ethyl alcohol, benzyl alcohol S-0] & ©|F

a4 U=
&l
A g3}

AR HEE $UIFER £57] FRUS B, 223 TR
Th GC, GC-MSel Sls) gl v maisict.
4o HlZAF, 1259 FALL WBAFLT, 759 TIeH 4

HRoE FH 1459

EX
15

FagRoRE A

QW 7)) EAAQl R 0 2= 2-phenyl ethyl alcohol, benzyl alcohol, 1-phenyl ethyl alcohol, 1-(2-am-
inophenyl) ethanone 501 t}.(1998d 1€ 129 #H<=, 19984 2¢ 11 =)

M 2
5, 72 5& o] Sste] Wy AP wEe
Aol e HA AFoaA AFsl A2 ALEF 7
wlzolm, IRERE AF AzelAe] AZol Gopow
A%3 AARGOH, AT FATol} AtgdEe @
o ol£H T YT, FFe AA FYNT o dz ngy
o 2HFE B2 Zrstm gk 2EBe sue] 5 9y
ol me} EF7} terelm 718 E§ s AdEm 9l
on 9xyg FZel: Fa9) tlEo] 1 74l tha] At
@ Bilol WEHL YTt 1 A% B o Agol} A
B 5o oF dsigon A gAEI% SN we
NEA QR HA BBe LU Frie] FQ 459
Zo| shir} H3 AUtk W2e] FHRL Asjus u)go
A%, oligo® T3} 2 BEEo] tiEold, e} n)
HEoz g, opu|wdl, B2, S, 545, vjeuE,
H71E Sol Ao A 7 2L A, LA, A
A Sol wa} 719 ol A et 2ol S molw ek
w3 MRS 734 WA PHERA 02 goze nF

OJARE THFt LA INHEES R8I Yo B EFK

o ZEQ Fr1E Rolsher] 27 slofse 2dolr)E 3
A Aol met 24E PrlgRel Bgd FPS molu

o deloA AEE Bk ZY] & o8 FF
aRgRol FHeslel gtk FdlAE w5
F83 ou|E 2= HE Y FiA )R
A= AF o] Fol XA AT FoJol= FF3
g°] o]Fo|F. ol WIYEEL alcoholF, 015
5l% 2 esterF, hydrocarbon$ terpenoids$} furan -5 %4
2 7]9e 29 AEXY LR HE fHe 9 A
T8 T o] 7Hggolu e AslrjuloA] A==
E i dEe 7| 48-E FASH:E SFEES methyl

> 4 B
2=t

o M
g =
PR o e

}

: chestnut honey, chestnut flower, volatile components

84

acetate, methyl propionate, 2,4-dinitrophenyl hydrazone-%=
#|, 8-p-menthene-1,2-diol, phenyl acetaldehyde, linalool ox-
ide, hexenyl butyrate, benzyl alcohol, FH o] A3}/ &4
2o o}sfr} -Fefl== 2-phenyl ethanol, phenyl acetic
acid @ o]E9] ester, YUY A Eo|A {:WS= methyl an-
thranilate, y-terpinene, citronellol, nerol, linalool, menthol, ci-
tronellyl formate, linalyl acetate$} 7+ oj2] F-F9] esteri
9 terpenoids 0] BuP ¥} 9o, Ferber2} Nursten”
t ATZF) N 258 Ude] PP GCMSE
B3l 500 29 PIRE ERGAE ol F e
hydrocarbonf Qa2 Uz FikAsRHEoIEd 53
3144 3}3HE- % benzyl alcohol®} 2-phenyl ethanold ¥
gro] drdol Fag Aiolga At ol ¥H 2ol AA
Z-2ol| A dEe] )R st A A7t I
Har gloy FelAE AFAIgeA B8 Ais el 71
AL AL Y3 TF ET sl A= e ¢
BE, 4% 5 4F BEo] AEHI YFel= EFsn 4
A 22 FAFG7NA FoAIEE Ul EEY 7] EA
of B3 AFHuE Folrr|rt ofHrt wEhA & ATl
M WA 8] F70 uet dEe) FAR/M F8E
H7F AFT HE LA AR EXe HdAel B
AYE BRI U BE T B2 F1HEES Y|
o AEsch

al
=

Higd
oH

]
M=
2 A5 AhE wEs BEe s3] 2 FAA6IA
AY AH 2 TUekel BAE AR dgon, YA
= A2 T 6417k ollel AFol AHEBAY 20C WEL
ol EAARSEA 2L A L2 ALEEALE.

1



FFa e Sy WA

UM ME EaE|
2> SDE (Likens & Nickerson type simultaneous
steam distillation and extraction apparatus) &x|Y& Al-&

sto] F7IAES Estdln wE2 §952) SDE ¥
EHE Y3t

Z W AR 300 gofl 212] E=F49} A% silicone oil
(¢F 0.5 m)E 7F3}e) Waring blender® 3027 v 8 oh&
Schultz 59) whH| mie} SDE GA & AHE-3te] FEAdA
& 3. oW F& 82+ n-pentane:diethyl eth-
er (1:1, v/v) 60 miE X}-83}0] 2|7 253193 322 g8
F &SE Hste] FrIMEFOR @5 o vi-
greux columng AME3le] 40°C olslol A 0.5 ml 7}A] &
sl BN R ALgalt. 2o 4% SDE 4H2 33
2w o] EAg ez Qlstey PR FE0)
D7) ol SulEEI FEU1EFEE Bas] A8
3ttt AlZ 1kgol| acetone 100 miE X 7}3led 24)17F A
WEES 398 3% 3 acetone F-& #2313 rotary eva-
porator gollA EHEA oM, FEAo 1/9] GoleFE
&8kt SDE Fx|ollA 874 E2S dichloromethane © &
In F5 S8 F §015S Fshel FEPRIES
22 843 thS vigreux columng ARE3Ete] 40°C o]}l
Al FEte] EMAIE R AMESI9]

IRl 2

SDE % 80} 5-Z&-SDE -850l Jsix @093 7)1 3=
$%5-2 gas chromatography (GC) ¥ GC-MS¢e]| ¢Jsle] £
37}, ol 7|7|= FID7} £33 Hewlett-PackardA}
(USA) model 5880A GCS} 5880A integratorS AF&3153.0.
™ column-& FFAP capillary column (50 m X 0.25 mm)<- A}
L3131, column 5+ 50°Co|A] 3827k G413k 3 220°C 7}
7] 3C/min L2 5 F 220°CA| A 4027+ FA8HAT

Injector®} detector =5+ 250°C, carrier gasy= N, gas,

Split mode:= split ratio (L:80)Z 3JFHowW GC-MSE

34 35 38

85

fe

Hewlett Packard 5890A GC coupled with HP 5970 Qua-
drupole Mass Selective Detector (MSD)E AM2-3}51t). In-

L5+ 250°C, ionizing voltaget= 70 eV
2 39131 carrier gasi= He gas (1 m//min), ion source temp.
= 250°C, emmision current¥> 1 mAE 3} T} Column]
L 5= 50°CA A 220°C 7}A) 3°C/min® 5-2-31HA] B3}

som 7|5 29 GCEAT FAsATt.

terface 2 injector

d2o| gel
pas

Bl 891& GC 2 GC-MSol| ¢J&te] Elstgie
S

™, GC-MS9|| ¢J&)jA 2doj=Al total ion chromatogram %
o] z} QRS T FFo| mass spectrum, NBS-libraryol] €]

5§t computer searching @ F3/4+2) mass spectral data®]

vl gjete] BRI BEFO) 9E B9 NBS-li-
brary 2 E3 4] mass spectrum®] Hlulo] ojste] Fl
Epitas
#o o o

ubzo| sutM 3T E

Wizo) g RT wEe] YriAEY] AR S AWE
17 SDE Bl slale] wae] iy WNEE 55
3t GCZ ¥41% GC chromatogram-2 Fig. 13} 7o

Wze Pl 222 BAAY £ 6] Aol B
AL, FEEL 5o & AW Ul
PR 2L WA IR F BIS 3FE] 5809
%2 44 B BEE nglovl, 1 thg o hydocar
bons (12.88%), A"4HF (10.5%), terpenes (8.53%), ox-
ygenated hydrocarbons (3.36%), silicones (4.22%), 7]}
0.27%) 22 AR} Agol FAAUT Y we F
F2 1l WEE APELS T 14F0] FAHAEY 74
£ alcohols (52.00%), aldehydes (5.12%), acids (0.78%), hy-

{53

[

s7

48 48 555‘ 20
i Lhdw 0 d." 7 w‘ e a [ll ”i:] > N 5 s 7 « &
% ! i
4. A . i A A i
10 20 30 40 50 60 70

Retention time (min.)

Fig. 1. Gas chromatogram of chestnut flower volatile compounds.
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Table 1. Volatile compounds identified in chestnut flower

Peak Peak poak Peak
No. Compound area Compound area
(%) (%)
1 Silicone 2.04 34 Geraniol 479
2 Ethyl benzene 0.14 35 Tetramethyl 0.05
3 o-Terpene 0.05 36 heptadecane 6.81
4 3-Methyl-2-butenal 0.76 37 Benzyl alcohol 0.10
5 Terpinolene 0.47 38 BHT 23.55
6 Octanal 0.14 39 2-Phenyl ethyl alcohol  0.13
7 Silicone 0.74 40 2-Methyl-eicosane 0.13
8 Silicone 1.00 41 Eicosane 043
9 Hexanol 0.06 42 Phenol 0.08
10 cis-3-Hexen-1-ol 1.01 43 Octanoic acid 0.44
11 traps-2-Hexen-1-0l  0.08 44 3-Phenyl propyl 957
12 Nonanal 0.18 alcohol
13 trans-Linalool oxide 0.05 45 Heneicosane 021
14 cis-Linalool oxide 2.14 1,1-Dimethoxy-4-
15 Decanal 0.04 methoxy phenol
16 Benzaldehyde 1.52 46 Nerolidol 0.17
17 Linalool 0.09 47 Eugenol 0.06
18 n-Octanol 0.11 48 Nonanoic acid 0.19
19 Hexadecane 0.15 49 Docosane 0.51
20 1,4-Dimethyl-3- 0.19 50 Silicone 0.22
cyclo-hexen-1- ' 51 1-(2-Aminophenyl)- 0.05
acetaldehyde ethanone
21 Silicone 022 52 Tricosane 1.48
22 Acetophenone 021 53 Cinnamyl alcohol 1.90
23 Nonanol 0.18 54 Tetracosane 0.26
24 Phenyl acetaldehyde 3.60 55 Benzoic acid 0.14
25 Heptadecane 0.11 56 Pentacosane 0.16
26 o-Terpineol 034 57 3,7,11,15-Tetramethyl 0.40
27 2,3,5-Trimethyl 0.21 hexadecen-1-0l
pentadiene 58 Heptacosane 0.04
28 Neryl propionate 0.10 59 Decanoic acid 0.12
29 Epoxy linalool 0.27 60 3-Pyridine carboxamide 0.17

30 2-Hydroxy methyl 0.54 61 10-Methyl dodecanoic 0.12

benzoate acid methyl ester
31 2-Phenyl ethyl 0.10 62 Hexanedioic acid, 8.14
acetate mono-(2-ethyl hexyl)
32 1-Phenyl ethyl 18.66 ester
alcohol 63 Nonacosane 0.08
33 Hexanoic acid 0.12 64 Hexadecanoic acid 1.73
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Fig. 2. Gas chromatogram of chestnut honey volatile compounds.

Table 2. Volatile compounds identified in chestnut honey

Peak Peak Peak Peak
No. Compound area o Compound area
(%) (%)
1 2-Methyl-2-hexanol 443 21 Decanoic acid 0.59
2 Tetra hydro-o,0-5- 022 22 Tricosane 3.62
trimethyl furfuryl 23 Cinnamyl alcohol 0.49
alcohol 24 Tetracosane 0.59
3 Furfural 0.95 25 Ethyl octanoate 0.25
4 Pentadecane 031 26 Ethyl oleate 462
5 Hexadecane 0.21 27 Pentacosane 351
6 Pheny! acetate 0.23 28 1-Heptadecanol 0.22
7 Heptadecane 0.23 29 Methyl linoleate 1.15
8 Octadecane 0.29 30 Ethyl linoleate 1.30
9 1-Phenyl ethyl 1.13 31 Butyl-2-methyl 0.66
alcohol propyl phthalate
10 Geraniol 0.13 32 Hexacosane 045
11 Benzy! alcohol 1.22 33 Methyl linolenate 0.94
12 Nonadecane 0.28 34 Heptacosane 524
13 2-Phenyl ethyl 2.78 35 Tetradecanoic acid 0.30
alcohol 36 Octacosane 0.46
14 Eicosane 0.29 37 Pentadecanoic acid 091
15 Phenol 0.12 38 Hexanedioic acid, 49.57
16 Octanoic acid 0.16 mono-(2-ethyl hexyl)
17 Heneicosane 1.14 ester
18 Docosane 0.44 39 Nonacosane 0.90
19 Ethyl hexadecanoate  1.80 40 Hexadecanoic acid 237
20 1-(2-Aminophenyl) 1.03 41 Triacontane 0.84
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Volatile Flavor Components of Chestnut Honey Produced in Korea
Kui Hwan, Kang*(Chonbuk Sanup University, Department of Food Science & Technology, 727, Wolha-Ri, Impi,

Okgu, Chon Buk, 575-930, Korea)

Abstract : Composition of volatile flavor components of chestnut flower and honey were investigated by GC and
GC-MS. A total of 64 components including 14 aromatic compounds, 13 hydrocarbons, 7 fatty acids, 4 terpenes,
12 oxygenated hydrocarbons, and 7 misellaneous compounds and a total 41 components including 7 aromatic com-
pounds, 16 hydrocarbons, 12 fatty acids, 1 terpene, 2 oxygenated hydrocarbons, and 3 misellaneous compounds
were identified from total volatile concentrates of chestnut flower and honey respectively. The main components of
flower volatile were 2-phenyl ethyl alcohol, 1-phenyl ethyl alcohol and benzy! alcohol which comprise 49.02% of
this volatiles The main components of flower volatile were 2-phenyl ethyl alcohol, 1-phenyl ethyl alcohol and ben-
zyl alcohol which comprise 49.02% of this volatiles. Aromatic compounds such as 2-phenyl ethyl alcohol, benzyl
alcohol, 1-phenyl ethyl alcohol, 1-(2-aminophenyl) ethanone act as major contributor to the characteristic honey-

like flavor of chestnut honey.

Key words : chestnut honey, chestnut flower, volatile components



