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Abstract

We investigated the quality characteristics and volatile flavor components in yenipsambab prepared with various
concentrations of lotus leaf powder. Hunter’s color L and a values of yenipsambab decreased with increasing content of lotus
leaf powder, whereas b value increased. Moreover, addition of lotus leaf powder resulted in increased hardness,
adhesiveness, chewiness, and brittleness compared to control. Major volatile compounds of yenipsambab were ethyl
benzene, 1,3-dimethylbenzene, 1,2-dimethylbenzene, and 5-hydroxymethyldihydrofuran-2-one.

Key Words: Yenipsambab, lotus leaf powder, volatile flavor components, quality characteristics

A (Nelumbo nucifera)
AL AL Z ] ol o) ?g-_% =
ofrlotE H|ESE §h=, dE T
AlEo|th. dRkE o g Ewoa Al

AlehH, &=l 1ol

2]
= B WHEH AHA (B ol8ate] ghom, A3t i
= 2838t gt A2 A2 methylcorypalline,

diemthylcocaeurine, B-sistosterol, kaempferol, quercetine %

tannic acid 52| TS AP HES sl I
(Jung S 2003; Lee 5 2006). A(Nelumbo nucifera)ol] &
el 04-?%# AUAHKim 5 2006), AL} A2 A x5k

2005), A<, A<, Z3te] Ak Agkets)
2006) 5] Jom F=2 Al HAs; az}
(Klm 2005; Shin & Han 2006), $1 F=59] iks}
g3 (Lee 5 2006a), T a7 (Lee 5 2006b), A7+ H
7} A71¥ (Yoon 2007), 4% ©15-(Shin 2007), A = (Park
5 2009a), 9 FH(Park 5 2009b), A = (Park
2010) 58] A7} o] FolATh. vk Al oFeAd
o] &3k 2F o2 ] TlFolge] A A=

ALTF(Lee 5
<Ko 5

©
S
=
5

T

1=
Rl
ol
"\ v

o1 v

o
}E
= -
2
2
it
n
)
EN
i
]
A
_IR
AN'
é
o\:}
.
2
ol
ol
1o,

How 049/] xHHHD:]?GO] 1= }3]

S 2012). wEbA, 28 2R, A2, AR HHE
Sk AAe] Take out AE/NL-E AR =7l
%7} = ol olnpx] & Ao AvtEnt
2FO R o] gk T8 FF T =R
A %3] —?*a‘/]":ﬂr% FE3gE FEorof AHoX = it
shal dok g-2le] F221 /}é}oﬂ% tocopherol,
tocotrlenol y-oryzanol 59| SAFSIY RS H]E 351 phytic
acid, 2]°]’d-f, y-aminobutyric acid 5 TJro sk AjE|ed A
Fo] FH45o] YUTHKim 5 2004; Nam 5 2006). 2L}
H 2 AEe] JHge R gk A Y EHTF} =4k &e] 7]
A e FEFYo] QFHIL o, FAOF o] &H=
S| ZAaEA A o83 7He ] tdst H s
e A S| A Fo] o] FofA AL YokKim T

0}711 <7

~ 019
off

1998; Tsuda 5 1998; Ha & 1999; Park 5 2002). =f
AR, Ao ¢ 8 Aol 7ldske A dEsel
A2 weol tist Ble] axHA glom, A% AeE
Aaire L3 HAES ko] AR Ve AR

*Corresponding author: Hee Sook Cho, Department of Culinary Art, Chodang University, Muan, Chonnam 534-729, Korea

Tel: 82-61-450-1651 Fax: 82-61-450-1641

E-mail: hscho@cdu.ac.kr



o AF7F vk g 2

ol B Aol E e axprt $
HO] ALY} AYFEES o] &3 ﬂ% Fiko] Take out 3%
S NSt AdEEe] HrbES gEldh ARs Al
]-3}1, QJolmle] 7|

Ao =2 A F A JTHKim 5 2007).
s3hy 287 A

=
%3 & o]3)shzr EAJS w7

oo b e B | T H o=
At Adte] AEskE g 712ARE A SRt
Eps!

ol d
I, ZH 2 g urd
1. A2

E— /‘—;_J—‘Séoﬂ /\]——9—6‘}- @'Q_ /\]%Oﬂ}\‘] ,\‘I:]_- H ]_E_ 011311.[1](201014
S8 20109 =4)E, A9} A BLe 20109 29 A
o Rek? (Fyrelelr] 2] gt

2. CQIMHLS B} Ol ofolMpto| K|

MHES HE Gl 0Ol MiHto
s 600 g 33] AlFE 3 Al 48 =& AlAskaL FHRE
Al & AL 12919 =& 7R H A7 S (WPC-

0703DG, Woongjin Cuchan, Seoul, Korea)oll #4s}%it}.

AL & FAC sl 2+2F 0, 0.5, 1.0, 1.5%= FuF

Foll gtste] Hrlsidnt. 2k z27F v 2R 7o
1587 55 5o A 1S Azt AYdEET

W 1% ALEEHTE AL 4°CllA 0,

JslHA 715 EAAER AMESIT 3

3ol 93k 2FES Sigmark(St. Louis, MO,

USA), Aldrich*}(Milwauke, WI, USA) =& 9|=2] 3 3]

APRRE QYgste] AR

(o]
4l

3. 04QI ML= Ho| =x

AN

iz = = L o
gro] Alw =22 AX}IA|(Chromater CR-200, Minolta,
Japan)Z =7g3}o] B17|(L, lightness), %24 = (a, redness), 3

(L
A (b, yellowness)ahs 53] WHE 4310l L HH{O =2
YeRN ATt olu AME-E= 329 Fh(standard plate)> Lik
96.95, azt —0.03, bak 1.420]31t}.

g

0]

Q| A F

4, AL AH
gkol Z 2 7H(texture)> Rheometer(Sun compact 100, Sun
scientific, Japan)E ©]-8-5}] mastication test(model 21)Z 73
I=(hardness), &2} (adhesiveness), -5 4 (cohesiveness), B+
24 (springiness), % 8~d (chewiness), 717/ (brittlenessyS 5
3] W SA4ste] g ® et S0 ol i
=3 plunger diameter ¢ 5.0 mmNo. 4), I AF Y
Zlol: 2.0mm) 22.2%, load cell 10kg, table speed 60
mm/min, sample =712 20.0x50.0x0.9 mmZ =73} T}

=] =
JEE=IEESS

OFO

\1

clolmare Fkst wro| BHSN 9 lgwElo] X B U8R 375

o2 B4
150 g&

Aol sl 45t AAlsISlth s49 Ay

A2oM sflsste] SR 108 S4stal n-butyl
benzene 0.5 uLE WY FFEZ2A A7 7kt 3
W] gF7] A 29l %2 Likens-Nickerson® Simultaneous
steam distillation and solvent extraction(SDE) X2 73t
oA 3AIZF R SR, FESIAT IEEY FF SR
n-pentane} diethylether =3-87l(1:1, v/v) 250 mLE AR
silem W7ol 2 4°C olsks FASISITE 1R
o] FZH SnE B Na28047} —‘0%9\}115. Hof| o] 4°C
oNA SR E¢F s AASKH. FEAS ARE =
Vigreux columne ARE-3}] 34°CoA] oF 2 mL7HA] &53)
3 GCE vialoll 71 3 oFsk A& 712 7]F7sollA eF 0.2

mL7H] FE38te] GC/MSS] BAAER 3151t}

(]

_B|ErA BE7|AE| =X

SDEIA &3 5FAIEE GOMS(GC7890A, MS5975C,
Agilent Technologies, USA)l &]&le] £33t} Column
2 SPB-WAX(30 mx0.25 mm id., 0.25 um film thickness)
& ARl e 40°ColA 323 FAR F, 150°C7HA
2°C/min, 200°C7}A] 4°C/min, 225°C7FA] 10°C/minZ 4<%
A A, Injector®] === 250°C, carrier gase= ZF(1.0
mL/min)S ARSI AlRE 1 uLE FYsF9oH split
ratio= 1:100] F|=5 3T} A|59] ©]23k= electron impact
ionization(El) {22 3Y3}9] 2™, ionization voltage= 70
eV, ion source temperature= 230°C=Z 3}t EA4 k] ¥
Hm/iz)y= 40~4502.2 A3}t Total ionization
chromatogram(TIC)oll #2]® 7 peak®] 42 mass
spectrum library(NIST & wiley) ¥ =%1/32] data(Shin &
Song 1999; Lee & Kim 1999; Song & 2000; Zeng &
2009)2t Hlarsted gRlsiit. 4 A IS
& A U5 35522 3713 n-butylbenzenedt 7+
3}FE9] peak areas Hlwste] HEE] TS AN
on AYTES HUIeHA] & xR FIHES 100%
Z 3l AYELS HUIeE AR TS area % WS

7} AJH-2] peak area
ANELS H7Ieh AlE2)F peak area

X - x100
< peak area

7. SAXZ|

7IAA HAbel SAAIE FAHEA, dsHEedd
(Duncan’s multiple test)l] 2]3] p<0.05901A41 2143 AR
SHom RE FAREE SPSS(Statistics Package for the
Social Science, Ver. 14.0 for Window) packageE ©|&3}

of A8kl



376 BEREEXLEEIF Vol 27,No.4(2012)

<Table 1> Hunter’s color value of cooked rice of yenipsambab with
lotus leaf powder

Color value

Samples L a b
(lightenss) (redness)  (yellowness)

Control ~ 70.76£121%Y 0.74£0.32°  5.89+0.15° 70.23+1.05°
A 51.56£1.12%  0.60£0.25°  16.65+1.11°  57.25+0.36°
B 48.45+023°  047+0.13°  19.55+1.17° 55.32+0.26
C 42.78+0.12¢  044+0.10° 24.15+125* 51.45+0.10°

g

Control: cooked rice of yenipsambab with no lotus leaf powder, A:
cooked rice of yenipsambab with 0.5% lotus leaf powder added, B:
cooked rice of yenipsambab with 1.0% lotus leaf powder added, C:
cooked rice of yenipsambab with 1.5% lotus leaf powder added
DMean+SD.

#d: Values with different superscripts were significantly by Duncan’s
multiple range test (p<0.05)
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<Table 2> Textural properties of cooked rice of yenjpsambab with lotus leaf powder

Samples Hardness (g/cm?)  Adhesiveness (g)  Cohesiveness (%) Springiness (%) Chewiness (g) Brittleness (g)
Control 3.41£0.01°Y 201.12+0.10 47.23+0.33° 136.23+0.21° 625.12+0.11¢ 855.12+1.21¢
A 3.45+0.12° 230.23+0.11¢ 45.55+031° 142.24+0.22° 668.424+0.21° 901.13+1.32°
B 3.81+0.21° 255.21+0.22° 43.52+0.26" 113.8120.14¢ 685.22+0.05 925.25+1.33
C 4.17£0.31° 278.62+0.21* 41.25+0.21¢ 120.1240.20° 758.24+0.17% 955.14+1.75*

Control: cooked rice with no lotus leaf powder, A: cooked rice with 0.5% lotus leaf powder added, B: cooked rice with 1.0% lotus leaf powder

added, C: cooked rice with 1.5% lotus leaf powder added
DMean+SD.

*4 Values with different superscripts were significantly by Duncan’s multiple range test (p<0.05)
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<Table 3> Volatile flavor components of cooked rice with /otus leaf powder and yenipsambab with lotus leaf during storage time at 4°C

Area (%)
No. R.T Compounds ::; rice A rice B rice C rice 1. rice 2. rice 3. rice 4. rice 5. rice 6.
1 6912  Haxanal 0717 4417 3491 0000 11.765 2.645 4395 3712 4998 2867
2 8328  Ethylbenzene 3365 12565 7330 8707 9929 9312 9262 8511 10.513 10.155
3 8711  14-Dimethylbenzene 3825 10577 7.037 9911 11.114 11278 13304 10299 13.082 9.000
4 8958  1,3-Dimethylbenzene 8.609 24480 15404 21235 24976 24991 27.021 22.869 26449 19303
5 10248 1-Penten-3-ol 0.000 0.000 0000 0000 0000 2797 9.101 2.180 9.030 3470
6 10.898  1,2-Dimethylbenzene 4027 10831 7.763 9929 10789 11.827 10584 11.023 12.680 11.728
7 11.133  Heptanal 0.000 0000 0000 0000 1307 0000 0000 0000 0000 0.000
8 11.170  Limonene 0.000 18.037 14464 0000 0000 0.000 0.000 0000 5049 0.000
9 11352 Dodecane 0959 5647 0000 3076 1736 2560 2340 2952 3368 1.737
10 12191 Methyleyclohexane 0000 1.605 0000 0000 2950 0000 0000 0000 0000 0.000
11 12776 13,5-Trimethylbenzene 0397 0994 0000 0000 0373 0000 0.000 0000 0000 0.000
12 12942 (E)-2-Hexenal 0.000 0.000 0000 0.000 75919 13.651 23909 4.635 15584 3912
13 13.191 2-Pentylfuran 1183 4962 0000 1701 10302 2677 4548 2876 2363  3.966
14 14899 Chloropentane 0.000 0000 0000 0000 2.139 0000 13433 0000 1241 0.000
15 15823 1,2,3-Trimethyl-Benzene 0470 338 0000 0000 0778 1378 1755 1.183 1638 3.006
16 16533 2-Methylcyclopentanone 0.000 4878 0000 0000 1793 1431 1637 1707 1491  0.000
17 16890 2-Propyltoluene 0939 3.826 0000 0.000 2910 3687 2665 2851 2616 0.000
18 18681 (E)-2-Heptenal 0.000 1765 0000 0000 3.133 0000 1798 0000 2.154 0.000
19 18994 (E)-2-Pentenol 0.000 0000 0000 0000 1.869 0000 2372 0000 2.533 0.000
20 19444  6-Methyl-5-hepten-2-one 0000 1281 0623 0000 0000 0000 0000 0000 0000 0.000
21 21369 d4-hydroxy-4-methyl-2-pentanone  0.000 1451 1935 0.086 3.689 0000 4936 0000 0.000 0.000
22 22468 Dodecane 1540 9.694 8287 2417 11530 6567 6672 6998 6650 3.834
23 23130 34-Dithianonane 0000 1319 0000 0000 0000 0000 0000 0000 0000 0.000
24 24763 (E)-2-Octenal 0.000 2077 0000 0000 2016 0000 0807 0000 0000 0.000
25 25693 Ethyl propanoate 0.000 12228 0000 0.126 0000 0000 0000 1.184 0000 0.000
26 28674 2-Ethylhexanol 1803 7.022 14994 4091 7949 5239 7.808 6.056 6457 4.114
27 28866 24-Heptadienal 0000 1266 0000 0000 1549 0000 1.043 1.019 0000 0.000
28 30322 Benzaldehyde 0.000 0000 0000 0000 1.024 0000 0000 0000 0000 0.000
29 30913 1-Dodecene 0.000 0000 0000 0000 1999 0000 0000 0000 0000 0.000
30 31.894 Ethyl butyrate 0.000 0000 0814 0000 0265 0478 0000 1.881 0000 0.000
31 32664 1-Decene 0.000 0000 0000 0000 0834 0000 0000 0000 0000 0.000
32 34016 2-Decanone 0.000 5231 0000 0974 2281 2120 1754 1593 2371 2383
33 34452 2-Hendecanone 0.000 0000 0000 0000 1323 0000 2750 0000 0000 0.000
34 35307 B-Cyclocitral 0.000 0000 0000 0000 2425 0000 2750 0.135 2668 0202
35 39.075 2-Furanmethanol 0.000 0794 0000 0000 1.147 0000 0639 0540 0.182 0.000
36 43.180 Curcumene 0000 1773 0000 0000 0000 0000 0000 0000 0000 0.000
37 43835 (EE)-24-Decadinal 0000 1742 0000 0000 3232 3873 2242 0000 0000 0.000
38 46.106 (EZ)-2,4-Decadinal 0000 6259 0000 0000 14028 0365 6101 0933 2522 0.097
39 47661 3-Chloro-N,N-dimethylpropenamide 0.000 1.073  0.000 0000 0378 0.000 0.000 0.000 0000 0.000
40 agpsy &10-Dimethyl-3.9-undecadien2- 00y 21 0000 0000 0000 0000 0000 0000 2145  0.000

one(neryl acetone)

41 49181 Butyl butyrate 0.000 1288 0000 0000 068 0000 1361 0000 0000 0.000
42 57909 a-Cedrene 2946 7822 20863 6097 9812 11.193 7570 10.176 9419 8275
43 59244 Elemol 0000 7.033 15849 5009 8545 8280 5.140 7927 6524 5.785
44 62226 2-Phenoxyethanol 0.000 0000 0000 0000 1.134 0000 0000 0000 0000 0.000
45 62440 3,6,9,12-Tetraoxatetradocane 4913 12,161 34066 0000 0000 15654 11.846 16072 14.140 13.627
46 62350 p-Candinene 0.000 0000 0000 9762 0000 0000 0000 0000 0000 0.000
47 63.004 y-Muurolene 8.193 19535 53.940 16.118 28256 31471 19.841 25598 22333 19247
48 63329 a-Copaene 0.000 2288 25007 6798 3503 3.501 1250 1902 0.000 0.000
49  63.515 a-Candinol 3522 7928 0000 0000 10967 10713 8072 10289 8527 0.754
50  63.876 o-Selinene 0000 1305 7413 0000 0000 0000 0000 0000 0000 0.000
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<Table 3> Volatile flavor components of cooked rice with lotus leaf powder and yenipsambab with lotus leaf during storage time at 4°C

(Continued) Area (%)
No. R.T Compounds ::; rice A rice B rice C rice 1. rice 2. rice 3. rice 4. rice 5. rice 6.
51 64.105  a-Eudesmol 1.073 3970 0.000 1240 3.815 4450 1550 3313 2.640 0.000
52 64.329 B-Eudesmol 2575 5839 15692 4408 9.126 8078 6271 8542 6352 0.000
53 64.508  3-Cadinol 13271 35.024 87.520 27.054 47.130 42.613 33.560 41.569 35.052 32.084
54 65.208 B-Tumerone 0.000 1.750 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
55 65.898  5-Heptyldihydrofuranone 0.000 0.000 1.859 0.610 3355 4474 2631 0.000 2.172 0.000
56 65.900 2,5-Dihydrothiophene 1.613 2.899 0.000 0.000 0.000 0.000 0.000 0.000 0.430 0.000
57 67.167  2,5-bis(1,1-dimethylethyl)phenol 0.000 2.011 3267 0.000 3.155 3.157 0942 2554 1.653 0.000
58 67.746  2-Hexyl-1,3-benzodioxane 0.000 0.000 1.118 0.000 1426 0.000 1.002 1.020 0982 0.000
59 68.712  1-Hexadecanol 1.388  7.720  0.000 0.000 0.000 0.000 4.749 3.391 3.080 0.000
60 68.722  Cyclododecane 0.000 0.000 0.000 0.000 6.849 0.000 0.000 0.000 0.000 0.000
61 71296 Methyl linoleate 0.000 0.000 0.000 0.000 2973 0.000 0.803 3.514 0.000 0.000
62 72.079  5-Hydroxymethyldihydrofuran-2-one 31.926 70.909 152.897 66.184 96.061 110.048 5.927 98.156 82.384 67.733

Total 100.000 376204 522.308 214.130 479.239 372364 289.753 340.184 350348 253.848

rice con: cooked rice with no Jotus leaf powder

rice A: cooked rice with 0.5% lotus leaf powder added
rice B: cooked rice with 1.0% Jotus leaf powder added
rice C: cooked rice with 1.5% lotus leaf powder added
rice 1: cooked rice of yenipsambab with no lotus leaf powder, storage time is 0 hr

rice 2: cooked rice of yenipsambab with no lotus leaf powder, storage time is 6 hr

rice 3: cooked rice of yenipsambab with no lotus leaf powder, storage time is 12 hr

rice 4: cooked rice of yenipsambab with 1.0% lotus leaf powder added, storage time is 0 hr
rice 5: cooked rice of yenipsambab with 1.0% lotus leaf powder added, storage time is 6 hr
rice 6: cooked rice of yenipsambab with 1.0% lotus leaf powder added, storage time is 12 hr
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(24.99%)<} a~cadinol(33.56%), 1,3-dimethylbenzene
(27.02%), (E)-2-hexenal(23.91%), y-muurolene(19.84%),
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<Table 4> Comparison of relative content of cooked rice with lotus leaf powder and yenipsambab with lotus leaf during storage time at 4°C

(mg/kg)
R rice rice A rice B rice C rice 1 rice 2 rice 3 rice 4 rice 5 rice 6
group con.
Acid & Ester 0.000 13.516 0.814 0.126 3.925 0478 2.163 6.580 0.000 0.000
Alcohol 23.630 77.342 137.322 41.802 94.837 85.326 80.204 86.363 82.029 46.207
Aldehydes 0.717 17.526 3.491 0.000 116.400 20.534 43.044 10.434 27.926 7.078
Hydrocarbons 35271 134.366 168.624 94.050 131.902 117.765 116.700 105.384 116.020 86.286
Ketones 33.539 89.570 157314 67.854 108.502 118.074 19.635 101.456 90.993 70.117
Other 6.096 19.515 34.066 1.701 10.680 18.332 16.394 18.947 16.503 17.593
Total 93.157 332.320 467.565 203.832 455.566 342.177 261.746 310217 316.968 209.688
Samples are same as in Table 3.
1,4-dimethylbenzene(13.30%)% #4717+ % a-cadinol 74, = AEOE Al uje} 2h2 Folu} SHRF 8 3]

1,3-dimethylbenzene2 %7}, y-muurolene, (E)-2-hexenal % AEoz dEA AU (George 1995), LFFe] F8 7] A

< A7 A STRITT 1227 AATS RAdh Fozr ¥ax JAtHChoi & 1999). HAEL] 7= F4
HH, AJBT 19377 ALBRS 4°C, 07 A A e urle] 3k AEEo] Bt ow zkg-sle] st

$  FoI7IAHE-S  5-hydroxymethyldihydrofuran-2-one
(98.16%), o-cadinol(98.16%), y-muurolene (25.60%), 1,3-

Ul A JOEZ(Han 5 1998) 97F7F Wre aldehyde
¥+, ketone 9} alcoholF 59 32 AEE0] 8oz

dimethylbenzene(22.87%)°1 1.0 H, 6417k 1241 7F #73gk
ztzrol 73%- F 271 E-S 5-hydroxymethyldihydrofuran-
2-0ne(82.38%), a-cadinol(35.05%), 1,3-dimethylbenzene
(26.45%), y-muurolene(22.33%), (E)-2-hexenal(15.58%)<}
5-hydroxymethyldihydrofuran-2-one(67.73%), a~cadinol
(32.08%), 1,3-dimethylbenzene(19.30%), y-muurolene
(19.25%)°1Ac}. A7) 7ke] F7veke] wel 5-hydroxy-
methyldihydrofuran-2-one, o-cadinol, 1,3-dimethylbenzene,
y-muurolene 5°] A= HS BT

AL T84 02 S0l @71+ 5-hydroxymethyl-
dihydrofuran-2-one,  ethylbenzene, 1,3-dimethylbenzene,
1,2-dimethylbenzene, 2-ethylhexanol, a-cedrene, Y-
muurolene, o-cadinol, (E)-2-hexenal 522 ©|2]3 &=
o] Ade] | Efe] 3] A AR OR IS
HRAL e AORE Alg T

21ES 71E519S ul caramel RHEollA9F H]S2gt Dst
HAZE A= ol2ldt 7)o tiiEol furan FEAIE
ThE AEsd £ 5535 71E Vet deA
ATHKIm 5 1995). 5-Hydroxymethyldihydrofuran-2-one-
HIE3E furan AlE 7] A2 G953 A4S = RS
2 F=2 caramel3} ¥ Maillard reaction®l] &J3] AT
gl glom Fe Seeat gl Hs 53t RS E
BE v} tkJeon & Choi 2011; Jeon & Choi 2011).
2 AolMe AtellME EAjstal Ao ® AH F7kshe
ZAow wA AdH} WS A= FHHolA caramelst
Maillard reaction®l] &J3l A7]= Zo=Z AlgEH, A
FAQ o m Ao ol B FFS HIX
2 AZET B3 ester 3 F RS Al
oA % ethyl acetate= WU} FESH ghs AR

-

=
=

zZ-gate] 54ZAR1 AolE YeRE Zog AR

Endo 5(1997) &xte] 78433} -3t acetone, n-
butanal, n-pentanal, #-hexanal 52 948 7FX3AL,
Tsugita 5-(1983)% headspacet] 3} SDEH o2 Fe|gt &9
3 AJEOSZ XA popentanal, n-hexanal, n-heptanal %
alkenal®] 8738 7F=3lSt). Egt Buttery 5(1988)> &
oA T8E 6452] Aol thet 224 7R (odor threshold)
S ZAeE A3} o] T|EH| TR Tt 2 e 2-
acetyl-1-pyrroline, n-hexanal, n-octanal, #-nonanal, n-
decanal, trans-2-nonenal, 4-vinyl guaiacol, 4-vinyl phenol
2 trans, trans-2,4-decadienal So)2}al sl om, oA &
td= % AERe F2 28 IR AY = FHilske
Aol A A Akstaaoel] ofa AHAte] waljEo] A
T B33 vl th(Yajima 5 1978; Kato 5 1983).
Buttery 5(1983)2 A Z}AJollA] =38 grje] 3 &
7173w ek £ 4 ) 519 7] Al A8H o
2 718k JE-LS 2-acetyl-1-pyrrolineg} 2 B35} 0,
o] i dum Rt g, ZE|a Fun Rl v
o Bol| ght=o] U=tl, 7= popeorn-like B=+= cracker-
like aroma® ZHE™H(De Kempe 5 1993) & 54Jo] 3]
Se] WA} ol FAREL, oM 2 2AIZo] 0.1 ppb
24 F9] vlolAT et Plg Aok Bag v )
CHButtery 5 1983). Song 5(2000) FWkel Swje] 9
AiEoR IdFEFIE AA 7] A9 25.66%= B i

]

< 28, AFR7E 31.14%E 2R olge] F8 R
Ao g HI3N oM, hexadecanoic acide} 72+H& 5 A|H+

N
=]
2FRE 97Hthreshold odor)7} ot &7 e 2 I
HIX|A] @Al A Ao Agehs Zo® HA

o},

32 o
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WHio| I |ME =M H|w
T2 10709] ARl 578E A Frdie] A
Jste] W7 FFEEE A7 n-butyl benzene¥t 7t
E9] peak area®] %E H|wsle] JEE9 THEE A
AHeh A= <Table 4>} It} 7} AR50 7w T3
2 Z2E 93.157 mgkg, 0.5% AREZ H7F ¥R 332320
mg/kg, 1% AHNEZL HA7E ¥ 467.565 mgkg, 1.5% A%
B Ho) we] 7R 203.832 mgkglo B AU R
1% H7kRrelA 7P B el =] 7P A-ds F7t
o2 AIREH 3, AYELFHIT AYNS 4°C
oA 0, 6, 12417F AL 2}z 455566, 342.177,
261.746 mg/kg Q= A7gA|7ko] AAATE 7S] T
L A= 733l th. Hydrocarbonf = AQxker 217 0
A7kl 131.902 mg/kg, A7 6A17+e 117.765 mg/kg, 173
12717kl 116.700 mg/kge] FEl=o] & & 2fol& A
o ey gslra® Al FE A AYAL A 971
wjEel] AL Frle] Apololle E FTFE MIAAE &
= AoE Algdrh

1% AT AUJREE 4°CAlA 0, 6, 1277 A%
S w zHzF 310.217, 316.968, 209.688 mg/kgS & A& 6
AT tha ST o A 127070l AT
Aldehydef = S0l 2 AY8RtA O B2 o] 545
RO, ketoneF= 0.1% ALEZS Hrlsh ARG vt

N
o)
AL
HO

o e

morfn:f

+

o o
ot

zaasE RIS M = JhE Br¢)

oM 7P B ol sAH o ol T o] Afolel 9

X

& Are Aol zhe e AeVs s Sstaat <
SRS HRRE AE el F dsanel A%
T Vs wAstel ] dEskE fI9 7124t
55 Algskalzl siirh. AL el Ake Ao
= A7 @& dixwe] 7 =0, A we] Wk
o] T7FETE Lkt agh Tasilon, bakd SUlshe
A Bk A3l lojMe ddw Frhgel S7F
ol weh B, A2, M R 7IRAEe Skt o
QEEFHTF AT 1% AVEEHTF AE 4°C
oM 0, 6, 12M7F A F P71 AT A A9
AT Are] A9 8 71482 5-hydroxy-

methyldihydrofuran-2-one, ~a-cadinol, y-muurolene®] LT},
1% ALEEH7E Addwe] A9 FRIVNEELS 5-
hydroxymethyldihydrofuran-2-one, o-cadinol, y-muurolene,
1,3-dimethylbenzene, (E)-2-hexenal®]th BE A whol

TEHoT Eol3E 7]+ ethylbenzene, 1,3-dimethyl-
benzene, 1,2-dimethylbenzene, 2-ethylhexanol, y-muurolene,
a-cadinol, a-cedrene, 5-hydroxymethyldihydrofuran-2-one,
(E)-2-hexenal 5°]1t}.

ool AFRENH AFEstl 7P AR 22 AdR
wo] el A8 A Y-S = 5-hydroxymethyl-
dihydrofuran-2-one®] 717¢ ol THiE AYELS 1% A7}
g AR Ao R Alg T
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