LD KR A TRIZB D 7 L—/S— D4R,

NEEEF /Al EF AKX HTF M R
(T Y 2 D BOCFATE R R AL R AR

Xav )= YY7Ey ) HOWRE, FIAMHEEL UTERA2 21T 2 & 03%
VN, = OEELBEIC L AWHOBEITHONWT, Fa vl L= v ) 2REHTE RER
. WEAGZETHI K DME, FROVTERE ZITVRR LT,

WEAE X T1HERAEREIOF Y BRI OWT, ZVAIL T ) A0
MEICL VMU L/ 2 A, AERENRD b, 0% TIHFERBIM <
BU B, HBAD ETANVRIZ TBWLEYRED ) 12785 &0V ) BERRREDORKR
No, BEEZNMZFELZ LICE o TARWERNER L, BHEERRE BT D
T DR & T, HEER AR CRE, MOREIEVEM TR DBHE L Y 13 A LR
DO DT ERBESh, AEHICEIWETHREERA DNz, b, ¥
ran Az AWRO G, BIRE 0~3%M Tk, HRREICHH U TRER TR
DESVIIY LT,

Fay V% LomESICATA AL, R, HHAOME 2% 2T REOBERIRNEY
ZIRR L, GC-MS 551 LTz, 52{b&aWEFE Lz, FREOFEKMRITRE < B
D, Fa27YDBWVEHRSE L TRLEETH 5([E)-2,(Z)-6-nonadienal DEH ELIZK
ERBWVWRDDZZENBEBD LN, WA T, (Z2)-6-nonenol K U
(E)-2,(Z)-6-nonadienol DLLENE L, —J7, i 3% TIX(E)-2,(Z)-6-nonadienal ,
8-nonenoic acid, 8,11-heptadecadienal O-EF LA E L 720, WO X 52
N BTz, WFEALERE TIX, (B)-2,(2)-6-nonadienal, (Z)-6-nonenol ,
8-nonenoic acid. (E)-2,(Z)-6-nonadienol D& AH LN T2 Y . 8-heptadecenal .
8,11-heptadecadienal, 8,11,14-heptadecatrienal O &F LA LH Uiz, BikL7=R
BFCiX, £ DEMBPHE Th o7z, BARIEICBT 2BOZNRIL, RAHADIEEE RS
WL, —HOMRELERIEL, FY ZHECHIATIbDEEL bR,

=H )ik, WA T 2BROEHREOE VI X H5EFERIAEMBEEFET S0, W
I (1.S.) % AW THKEEY ORI Z 17y GC-MS 5347 LTz, 25 laic-onT
{bEMEREL, =V Y ORFEFERS & LT, (E)-4-hexenol(50%)., myrtenol(16%).
myrtenal 27z, Fiz, WA L DML OZEIIERAD biviRido 723, 1% K&
V2% C 2 FIREFERALRESW AT, EDORRNL, WAL DHT =2
— DAL, O 2RI 5 2 £12 X D . lypoxygenase Z5OBER1EM D3k
te, QEOBRFBTAEIMNC X 0 MIBAKSBEEN L TIERTZKDIKTES Z & T,
HFRUVEFRMURS N AF SN, O 2BRIC L3S ENDIbDEEBEZD
iz,
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SHI O L TRICBIT 5 7 L—3— D4R

BhEEIFgeE NI EEETF (K* U A ERFABR A WRERFF)
HREPEE A EF (KT ) A MERFEERZBRDEENFER)
B #HF (KBF Y2 MERFEBRRFH R RERZR)
IR B (KIEF Y R DEREEER IR RERR R

1. WFRER
FamY=HTY (BR) 2T YROFET, REMNEREE L TRESZ
T2 8%V, ZOHEFLBECIVERNEYBERT 5, ZOBRRITIL,
W ERAY A2 fMIAREEE I X A FEMBAOBEREADPKESEbo TS EEXDL
NN, HEBRMTAZETHRVWEYOEBIEAOMICELT D Z & HBLE
Eha, Thbb, FUIRTEXMIS»POBEEZ L, FRIIBRIZT 7 ADH)
BAE2TWAIENIMNRZ 5, REOHEEA TR T, Mk bk
HEBEDESCHOBENERINTE LR, AMATRHEXROT L—1"—F
FRECRIT DO REBERITHRT D,

2. WHRJTiE

BB, HIROF 2w ) E=A v ) AW, BROERSHE T
—EIC 2~ 3 %DEERWS ), AERICEBWTH Z OFEICHE S RE L
RIELEBREITo T,
2.1 BRERERAZEDORE

Foav =AY (1L.omESZTA X)) 100gICTNEN, BEED O %,
1%. 2%DEEMETLIABEALEE, 5HDNRKXT— 2o THEY OMS
LI OWTHERERERTo . BAREBROBOENEL DD, 0%~ 3%
DA I EE DY A RN BB RBEO MK Z ML T, O55HREEICHE
BMLAEKREQEEEZRELAENOY 7 om A &2 v Tl LiziiiRz AR L,
B 4323 NE-2000 (B ARBETLE) AV, Bttt b T TaEZRE L
WL OMBORBIZONWTIE, FYFL - v anx2a—7 (Keyence
VH-8000) #AWTHEL,
2.2 BER DT

*owU% Lmn ESICATA AL, OFEERM (0%) TES 1oHEL
ﬁ%®\®ﬁ3%%MF%<1%%@AE%®\EK%@%%%%ﬁétw\
GHEERM (0%) THW 1H4MEAE LD, @ 3 %RMTH 1 oREkA
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oD, @BEERM (0%) TLHHMBHRLELDO, @F 3 %HMT 1 HME
BLizbDD 6% 7 MOV TRESE 100g Z AV TERBRED ZRR LI,
=AU VX, HEATIEO, EHSREOBEWVWCLIBTREREELZRET -
W, OEEFRM, O 1 %FHM, O 2%EM., @K 3%HEMLT 2 SFEA
FREZ2E 100g AE L. NEEYE (1.S.) @ n-pentadecane i L TEHEXKE
AR L, EREMEDIT. Hewlett-Packard 5890 GC-Hewlett-Packard
5972 MS # Wit L, BEEmE D~ XA A7 hv kT GC Kovats Index (KI)
EDO—FIZ X VILEWMDOREEIT - 7o, AFOFARIE R OSSR % Figure 1
IR LT,

Cucumber(100g)—5mm sliced Bitter gourd(100g)—5mm sliced
(Dsalt 0% light squeezed,1min. @ salt 0% squeezed,2min.
@salt 3% light squeezed,lmin. @ salt 1% squeezed,2min.
@salt 0% strong squeezed,linin. @ salt 2% squeezed,2min.
@salt 3% strong squeezed,lmin. @ salt 3% squeezed,2min.
®salt 0% homogenized,lmin. )

®salt 3% homogenized,lmin.

200ml] deionized water—
filtration—

<¢----- lh-pentadecane (I.S.) 1.1ppm|

extracted with 80ml of dichloromethane—
centrifuged—
dried over with sodium sulfate—

filtration—

evaporation—

lAroma concentra’@

GC-MS analysis
Column:HP-wax capillary column (60m, 0.25mm i.d.)
Column Temp.: 60°C(4min.)—2°C/min.—190°C,
MS Ion Source Temp.: 200°C, Electron Energy: 70 eV

Figure 1 Preparation Methods of Aroma Concentrate.
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3. MMARKRKUTBE

1BEERERVAZEDRIERR
h?&btﬁﬂwébwﬁénﬂTéﬁﬁﬁm% HHEERE & HIZIEMS
FLThb ot ZJAVAIN - TYRADOREIC X DEY I VOIRM#HEF., &
VSt E T % Table 1 IZ/x LTz,

Table 1. Sensory test of Cucumber and Bitter gourd.
(strong:1, mild:2, weak:3, 15 members /Kruskal-Wallis-Test)

0% salt 1% salt 2% salt significant difference
Cucumber 80 435 480 T=30.51

greenish mild note mild note T>x%(2, 0.005)=10.60
Bitter gourd 157.5 441.5 436.0 T=24.42

wild grassy  mildnote  storonger than 1% T >x%(2, 0.005)=10.60

%‘:%i o), =HwYEh, Tox2 70, [E2L) ORFIIERS
VHBELY LHEShE, Thbb, X2V I RT=AvI)Eb, REE
%Mﬁﬁhﬁhwk 1%HD5NE2%DHEEMX THEALELOTIXARRE
NED DI, EBRMAB TIIFTFRSBRSBE LN ERAD LAV FIZRY,
(BWLEIREFV] KBTI EVWIKENE O, EBRMFEBOEFY IZ
SNTH, Fa2av YT, EXavV0FEY ), THFRIBHEWN], =4V I T
&irﬁiwﬁiwémfﬁﬂt%iéjkwéﬁﬁﬁgmotoit\ 1%
L2%DREBCRAEZEIRODON RPN, TNHDOERREOHK RN
BIEEMZBELZ & :J:o'( ERWERBHEELTRESSHZREDY %:J#oot )
2720, EIFEERRE AT H I ENTFRENT, ﬂ%:ﬂ?) k=0
U AR BHES% CHRAE#DEE%Y Picturel IR Lz, BRIZEY . 3%EHEA
REHIFEENEL 2D, WOREEER TKS ﬁmminﬁgmbm%mia
MWL BZ ERBEINT,

i

Picture 1 Squeezed Cucumber (left) and Bitter gourd (right) with salt.
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Table 2 Color of Squeezed Cucumber and Bitter gourd with Salt.

1) Cucumber (water extract)
sample brightness, L hue, b/a chroma,  (a®+b?) difference between 0%, AE

0% 53.57 420.0 16.80 _
1% 51.48 38.9 16.74 2.13
2% 49.00 18.5 17.06 4.66
3% 45.12 16.0 16.51 8.51

2) Cucumber (dichloromethane extract)
sample brightness, L hue, b/a chroma, [(az-f-bz) difference between 0%, E

0% 95.83 -1.68 11.07 _

1% 87.40 -1.97 22.15 13.96
2% 91.49 -1.67 25.29 14.87
3% 91.67 -1.58 29.59 18.99

3) Bitter gourd (water extract)
sample brightness, L hue, b/a chroma, { (a®+b?) différence between 0%, E

0% 71.42 -7.58 16.52 o
1% 59.23 122.70 17.18 12.43.
2% 49.32 20.23 17.46 22.33
3% 42.46 13.60 17.19 29.19
4) Bitter gourd (dichloromethane extract)
sample brightness, L  hue, b/a chroma, J (a%b?) difference between 0%, E
0% 98.57 -1.59 15.30 o
1% 97.03 -1.64 20.51 5.44
2% 95.99 -1.63 27.35 12.32
3% 90.63 -1.64 29.23 16.04

WER A X B EDZE{LE Table 2 1ZR Lz, REOD KA (BEE) Tik, ¥=
v, =AUV ELLDH T AL, 0%E 1% LD THERENRRD
biv. AEAEX. FhFN 2.13 & 12.43 (BALIINB S : National Bureau
Standards) Th ok, ZOBEEZBEREOEICH TIIH B L., BiHE L Inoticeable
BAaE b 31E X %EI1L Ivery much, % KIZ] BENRRO LN, HERZE
NhHolze, Tl . E9wHVD 1% & 2% OAET 2.55 [EME LN DT LT

2% & 3 %DAFEE 6.39 Imuch, KWIZ) Thot, =T U Tk, 1%-2%MH.
2%-3%BTHAEREITFNFN9.%4, 6.8 HV . K\ ZRFD LI,

POV rsun A F o THELEY Y ZATIE. F27 ) O 0%-1 %ﬁaﬁf@
721X 13.96 T, [ RIZ] ZHFBO bTc, AR TR, Figure 2 1273 L 91
WEAICEY, E BOEREOHEME & b ;@é&(}ﬁé@)i{:\mw% L\
TEL 11.0726 22.16~ER o, =H DI T, 0%-1%HDE
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Picture 2 Squeezed Cucumber and Bitter gourd cell.
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i% 5.44 Tappreciable H7ZDIF EIZ], 0% & 2%, 3% DETIX IERIZ) EN
EHLNE, =HTVOREHZOVTH, F=2v U LRRIC, BEAICTLD,
wEomme & bICHRARVEEDOESWSE L, BED 156.30 225 20.51 ~&
oz, ThbDAHPEEOEAMIEICLEZ /I un T A VEEORKRESE
z bitn, EEBEMRECTHREY Lo, AHE, EERMESRE, 3%EEAFB
DEH % Picture 2 1278 L7c, 13 %2 M L THRAKLF = 7 ) T, AR AE A3
NTWER, =H T OFAICHE, MBBES NSV ERbD1D,

30

yellow
C-3%
m ASH 25 |
A G-2%
] C-2%
B C-1% 20
A G-1%
15
G-0%
A (U.C.S.:b)
| C-0% 10
5 |
s L L. (_)_,—> red
-18 -16 -14 -12 -10 -8 -6 -4 -2 {}
green
(U.C.S.:a) < blue

Figure2. a and b Value of Cucumber and Bitter gourd (Dichloromethane Extract) .

3.2 HERITHER

1) ¥a2v ) DOEFER

¥l REERMEOE 3%RMTHEAZRE OIS SRR Z
Table3. HAZu~< /5 A% Figure31Z;8n Lz, T4 O —7 2D, £
DHHELILAEMERE L, 27U OFLRSICOVTIE, < OWERSE
NhHv. FTEEZES L LTE)-2,(Z)-6-nonadienal, (E)-2,(Z)-6-nonadienol,
(E)-2-nonenal. (Z)-6-nonenol . (F)-3,(Z)-6-nonadienol % ® Co TIT e RE
Faora—AR"HhIF b5 TW5D, Takei b 2 & # IZ 2,6-nonadienal |
2.,-6-nonadienol DHFEXHEL TR Y, BEMCHEBEENREZSEFEND A, BV
PLTHMEREETHS L LTS Y, Forss bik, ¥=2 7V JIZEEN L HHE
DEERLSOEF Y OERETM L BEORE 21TV, (E)-2-nonenal O BE X
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0.001-0.0005ppm T. RV HFE L RVEAWVEFED, (E)-2,(2)-6-nonadienal
OBIEEZH L V&V 0.0001ppm T, Fav b LWEY ZHOI L EHEL
T3 2, Kemp bik, MEKKEZEE CX=v ) ERREDZRHEL,
(Z)-6-nonenol . (Z)-3-nonenol, (E)-2-nonenol., (F)-3,(Z)-6-nonadienocl ® Cg
T a—n A e Clo~Cis BT VT E FERIEL TS ¥, Schieberle &
. AV E 45T (AEDA: Aroma Extraction Dilution Analysis)iZ &9, e
X o v ) OFSRSE LTRbEE2MLAWIL (B)-2,(Z)-6-nonadienal (¥ = ¥
) % . FD-factor. 4096). 2 & B2 EE 72 @ % (2)-2-nonenal(7 U — VI,
FD-factor. 64). % D IEH%E 5 E O &\ L4E %I (E)-2-nonenal (BRAE k.
FD-factor. 32). hexanal (/Y — %, FD-factor, 8). (2)-1,5-octadien-3-one

(¥ 5 = 5%, FD-factor, 8) b5 Z & Z#WE L T\\5H 49, HiZ, nonadienal
XV / L2 5, nonenal I3V / — AP LAEGRENDZENRE, Fio, B
Bz lov s RofbApBaEMTs I eldBREINLTND 9,
(E)-2,(Z)-6-nonadienal & (E)-2-nonenal O 2 LBz DWW T, K U CaCls
MER D, B8 | 2%EBENCIVEOTHZE BRI TN D,

Salt 0% Salt 3%

« 7-6-
I 6kuone_nobl ¥~ E-2,Z-6-nonadienal

'E-2-nonenal

light-squeezed
]' JJd L.L—.——

E-2,Z-6—n6nadienol

- .

L “.L_lul

T

l«-pentadecanal

strong-squeezed

.Q;LijkmdwuL | AN | T O

‘(8,1 1,1'4—11 eptadecatrienal
8,11-heptadecadienal

/A

: homogenized

bl R
L A AN et A AT AR

Figure 3 Gas Chromatograms of Cucumber Flavor

$£$@®~©@%V7W®§ﬁﬁmﬁk%<ﬁ&ofﬁb\%<ﬁn\ﬁ

< Hmte. EER. HIEWRM. M 3%WHEMT, Fav Y 0BVESE LTRHVERT
% % (E)-2,(Z)-6-nonadienal D EF ICKEE VSR H D Z LB O, =
@ﬁﬁ%@émm\Kﬁé%ﬂ%@ﬁ%@%ﬁ@%%%%éﬁ\K%EEW%
e I B IR B TR LTV D B X b,
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BLEAERED 0% & 3 %DHBK T, 0% T(2)-6-nonenol K& U
(E)-2,(Z)-6-nonadienol D TN & < . 3% T IX (E)-2,(Z2)-6-nonadienal .,
8-nonenoic acid, 8,11-heptadecadienal DEF LA EmL 2o TRV, HOEM
WX BEENRBD LN,

ML EATERETIT, B FEALREHZ R, (F)-2,(Z2)-6-nonadienal, (Z)-6-
nonenol, 8-nonenoic acid D EF LB KIBIZTHA Y, (E)-2,(Z2)-6-nonadienol %
B> L7z, Y IZ 8-heptadecenal, 8,11-heptadecadienal, 8,11,14—hepta-
decatrienal DEFLENBKEL LH L, ThbDfEMIZ, 3%EEEA THEHET
bole, Eic, MERSELEM LT,

BERE L7k, BICEOEMNEE &2 Y | 812 3% EIRME R THRAR
DELNDRENo>, H 3% OERRETIX, 0%ICHKE L.,
(E)-2,(Z)-6-nonadiénal, (Z)-6-nonenol, (E)-2,(Z)-6-nonadienol, (E)-2-nonenal,
(E)-3,(Z)-6-nonadienol ® & F bk BN < 72 H . 8 11-heptadecadienal
8,11,14-heptadecatrienal O EF LB EL 2o TW, FEFRMH OELE
Figure 4 |Z7R L7z,

30

¢- - - (E)-2,(Z)-6-nonadienal(0 %)
- «-@- - - (Z)-6-nonenol(0%)

A- - - (E)-2,(Z)-6-nonadienol(0%)
«--9--- 8,11-heptadecadienal80%)
---m--- 8.1 1.14—heptadecairienal(0%)
——o— (E)-2,(Z)-6-nonadienal(3)

25

20

—— (Z)-6-nonenol(3 %)
——aA— (E)-2,(Z)-6-nonadienol(3 %)
——a—— 8,11-heptadecadienal(3 %)

—m—— 8.11.14-heptadecatrienal(3 %)

light sqlueezed strong quueezed homo gaenized

Figure 4 Changes in Main Cucumber Components.
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Table 3 Aroma Compositions of Squeezed Cucumber with Salt.
L.squeezed L.squeezed S.squeezed S.squeezed homogenizedhomogenized

time KI compounds salt 0%  salt3%  salt0%  salt3%  salt 0% salt 3%
7.73 1099 0.8 0.7 t” t
9.05 1123 hexanal 0.2 0.3 0.1 0.3 0.6

10.50 1150 0.3 0.5 t t
12.06 1178 3-penten-2-ol 0.3 0.2 0.7 0.4 t
14.33 1220 (E)-2-hexenal 0.4 0.1 0.6 0.5
14.60 1225 2-pentylfuran t
1528 1238 t
15.83 1248 pentanol t
18.22 1292 3-hydroxy-2-butanone t 0.1
19.89 1322 (E)-2-heptenal t t 0.1 0.1
21.29 1348 t t
21.53 1353 hexanol t t 0.1
22.62 1373 4-hydroxy-4-methyl-2-pentanone 1.5 0.9 t
22.69 1374 . ‘ 0.1
23.35 1386 (Z)-3-hexenol 0.2
2340 1387 nponanal 0.1 t t t t
27.20 1457 (Z)-6-nonenal t 0.2
28.38 1478 (E)-2,(Z)-4-heptadienal 0.2 0.2 0.4 0.4
29.33 1496 2-ethylhexan-1-ol 0.1 t t
30.15 1511 (E)-2,(E)-4-heptadienal 0.2 0.1 0.4 0.2
30.55 1518 (Z)-2-nonenal t t
31.77 1541 (E)-3,(Z)-5-octadienone 0.1 t
32.35 1551 (E)-2-nonenal 4.4 4.7 4.5 3.6 4.7 3.3
33.63 1575 propioninc acid t
34.00 1582 (E)-3,(Z)-6-nonadienal 0.1 t
34.74 1595 (Z)-2,(Z)-6-nonadienal? 0.1 0.5 0.4 0.5
35.68 1612 (E)-2,(Z)-6-nonadienal 23.1 29.1 18.3 18.1 16.7 12.9
36.47 1627 2—(2-methoxyeth6xy)—cthanol 0.6 0.6 0.1
39.04 1674 0.1 t
39.85 1689 nonanol 3.6 1.8 0.7 0.5 0.2 0.2
41.35 1717 (Z)-3-nonenol 1.0 0.5 0.6 0.2
42.33 1735 0.1
42.59 1739 3.8 0.8 0.5 0.3 0.3 0.3
43.09 1749 (E)-2-nonenol 2.9 0.6 0.2 0.3 0.1
43.33 1753 (Z)-6-nonenol 23.7 14.1 35 2.6 0.7 0.8
43.65 1759 1-phenyl-1-propanone t
4532 1790 (£)-3,(Z)-6-nonadienol 42 5.5 3.7 2.3 2.2 12
4599 1802 (E)-2,(Z)-4-decadienal 0.1 0.1 0.1
46.30 1808 (E)-2,(Z)-6-nonadienol 93 4.1 3.7 2.1 1.8 1.1
46.43 1810 2-hexen-4-olide t
48.05 1840 2-(2-butoxyethoxy)-ethanol 0.1 0.5 0.6
48.50 1848 (E)-2,(E)-4-decadienal 3.1 3.0 0.4 0.4
50.26 1880 0.3 0.3 0.7 0.5
51.21 1898 hexanoic acid t t t
51.38 1901 undecanol t
52.03 1913 22 14 0.9 0.5 1.0 0.2
52.39 1919 0.8 0.5 0.4 0.3
52.63 1924 0.1 0.4 0.3
54.21 1953 tetradecanal 1.3 0.9 1.6 0.9
55.41 1975 PB-ionone 0.1
5571 1981 1.9 1.6 0.6 0.5 0.5 0.1
56.89 2002 dodecanol . 0.6 0.5 0.4 0.4
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(continued)
squeezed squeezed squeezed squeezed homogenizedhomogenized
time KI compounds salt 0%  salt3%  salt 0%  salt3% salt 0% salt 3%

57.32 2010 8-dodecenol 0.1
57.99 2022 0.2 0.1 0.2 0.2
59.69 2054 pentadecanal 12.1 13.5 16.7 15.8 18.5 16.3
61.38 2085 0.4 0.3 0.1
62.28 2101 octanoic acid 0.9 1.6 0.7 0.4 t 0.1
63.78 2129 0.6° 0.6 0.7 0.4 0.2 0.1
64.47 2141 t 0.3 t
64.91 2149 hexadecanal 0.5 0.3 t 0.3
66.38 2177 0.9 0.1 0.2
66.90 2186 tetradecanol 0.7 1.6 0.5 0.4
67.49 2197 ponanoic acid 1.6 1.2 0.2 0.2 t 0.1
68.73 2220 0.3 0.1 12 14
69.85 2240 heptadecanal 0.5 35 2.6 2.3 1.8
70.42 2251 heptadecenal 0.3 0.2 0.1 0.3
70.68 2255 8-nonenoic acid 35 6.8 0.5 0.8 t 0.3
71.18 2265 8-heptadecenal 0.9 0.4 2.1 2.1 23 2.2
72.38 2287 0.6 0.9 2.1 2.0
72.72 2293 1.2 1.6 1.2 1.2
74.04 2317 8,11-heptadecadienal 0.9 4.5 9.1 10.7 15.2 19.9
77.99 2390 0.6 2.5 0.6 0.9 0.3 0.4
78.57 2400 8.11.14-heptadecatrienal 1.4 1.4 12.7 20.9 18.5 26.1

" t: trace 100.0 100.0 100.0 100.0 100.0 100.0

INLORERENPL, BNETRA-EWERASBEREEMOBE D RE ST
PENFE L DEERKIGBEA TN Z ERHR SNz, KFEOBRN TH -
HBECBT2EOMRIT. BADEEEZEZICL., 2T bD—EDMEZE
FREL, BEVEZESCHICALLTHILOEEZONTE, £z, HERMTEA
7ZREHT., ERRETCI 2V I 0ARVWERBERINZY, Zh bk, K
D 28%%5&55(2)'6'nonen01 L 9.3% % L5 5 (E)-2,(2)-6-nonadienol. 3.8%
® nonanol 72 ET NV a—LEHOBVWHREELTVWAHI LD EE X BN,

2) =TV IVDER
=HvU ) OEFEZMEE Table 4, A7 u< b7 F A% Figure 5 \Z7x L7z,

Bleter gowrd 3% Sate Squecsed

3 mmrnt

s

dJ\.ALJkl x;;

10.00 20.00 30.00 40.00 S0.00 60.00 70.00

Figure 5. Gas Chromatogram of Bitter gourd.
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Table 4 Aroma Composition of Squeezed Bitter Gourd with Salt.
salt0% saltl% salt2% salt3% salt0% saltl1% salt2% salt3%

time XI compounds 11g/100g 119/100g 11g/100g pg/100g % % % %
9.04 1123 hexanal 1833 2276 1900 1667 3.0 32 21 27
10.99 1159 ' 25.67 34.14 35.00 31.67 42 4.8 39 5.1
11.40 1166 (Z)-3-hexenal 2933 3528 4500 3667 48 5.0 51 6.0
12.18 1181 : 11.00 18.97 20.00 16.67 1.8 2.9 22 27
13.61 1207 (Z)-2-hexenal 770 1024 1100 1333 13 15 12 22
14.44 1222 (F.)-2-hexenal 1137 1328 16.00 2000 19 19 1.8 32
19.80 1321 (Z)-2-pentenol 1173 1517 20.00 1333 19 22 22 22
21.54 1353 hexanol 19.43 23.14 23.00 12.67 32 33 26 21
22.16 1364 (E)-B-hexenol 0.73 1.52 0.50 2.33 0.1 02 0.1 0.4
2270 1374 4-hydroxy-4-methyl-2-pentanor  2.20 6.83 9.00 0.4 1.0 1.0
23.55 1390 (Z)-3-hexenol 352.00 360.34 490.00 316.67 57.6 511 550 514
24.78 1412 (E)-2-hexenol 037 152 1.00 1.00 0.1 02 0.1 02
28.37 1478 (E)-2,(Z)-4-heptadienal 073 0.76 1.00 067 01 0.1 0.1 0.1
28.65 1483 acetic acid 1.14  1.50 1.00 02 02 02
29.55 1500 pentadecane(I.S.)
29.57 1500 2-ethylhexan-1-ol
30.08 1510 (E)-2,(E)-4-heptadienal t t t t
31.82 1542 benzaldehyde 0.37 t t 0.1 t t
33.59 1574 1.0 076 050 033 02 01 01 0.1
36.86 1634 037 645 1.00 333 01 09 0.1 05
37.85 1652 myrtenal 500 t 06 t
42.53 1738 037 1.14 133 01 02 02
43.26 1752 .10 379 600 333 02 05 07 05
43.64 1759 1-phenyl-1-propanone
46.38 1809 2-hexen-4-olide 0.37 0.76 2.50 0.67 0.1 0.1 0.3 0.1
47.48 1829 myrtenol 86.17 113.79 120.00 10333 14.1 16.1 135 168
51.17 1897 hexanoic acid 1.00 02
52.66 1924 benzyl alcohol 733 1214 1350 9.00 12 17 1.5 1.5
54.51 1958 2-phenylethanol 0.73 1.14  1.00 1.00 01 02 01 02
57.55 2014 (Z)-3-hexenoic acid 037 076 050 033 0.1 01 0.1 0.1
57.89 2020 2200 16.69 2500 900 36 24 28 15
59.53 2051 pentadecanal t t
62.27 2101 octanoic acid 037 303 400 033 01 04 04 01

t': trace 61123 705.52 891.00 615.67 100.0 100.0 100.0 100.0

CH,0H CHO
(Z)-3-hexenol

miyrtenol miyrtenal
FIgure 6. Characteristic Components in Bitter Gourd Extract.

32 pEr—r BRI, TDIH 25 WA OWT LA ERE Lic, =74
v OEBEEFELIRSEY S-S Y VU TRTEL D ColbEMITED
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bDOTHoNB, Fa2VVLRERY CelbkEMDOAT ColbAWEER ST
Ripole, MEDODEVWZEYOBREROEVIZEDZ bDEBEX b, )T
LbEBREOED o TZDIX(Z)-3-hexenol T, HFR® 50% LA L& HE®H Tz, Ce
LA TIX, Z DiED>, (2)-3-hexenal, (E)-2-hexenal, (Z)-2-hexenal.hexanol,
(E)-3-hexenol, (E)-2-hexenol DFENRRBO bivl, Fl, HEMRKRL L LT
/)TNy TNa—)® myrtenol BRIESN, TOT VT FThHDB
myrtenal b O FTRMBERBO b7 (Figure 6), Myrtenol iX, FXAELD 10
B%% EHTRY, (Z)-3-hexenol L L blz=Hv ) OEEELEX LI,
Myrtenol & "myrtenal i, = —H% V YT HE I — /v AZER O Curcuma
REOHEWMIZLMEERE SN TWS, £z, myrtenal iX, ¥7 4 A VFER
(Scolytidae)DEA 7 = uE v, iz, " XF B (Tenthredinidas) D BHEH'E L
L T, myrtenol (X% 7 A4 AT FLa 7 X 2 FF(Trogossitidae) D BRIt L
SMERRHDZ EbmbhTwna,

=T VX, HEHRWMED Y7 7 VY X v (cucurbitacin) Z —E R FET BH720,
BE, HCHRUALELY L, MEGHEEZITS, TOBERATIETOEES
EXTCERMBEE TR, TOMBRIICIIRERBEVRRBD N2 0272,
L2 L. n-pentadecane # NEBIZHEIZ L TEROAERBEZ LB LIZLZ A, 1%
BO2%RE T 2 BIBEFTIAERENE 2., 3% TITHEERMOEE THED 514
RB\/oNT, ZOZLEY, =T ) OEFHTIE, 1 ~2%DHEETEY &
EMEEDZeNTE, 3% U LTHBRERIEAMAbNDRELT, HERER
BERBAOTHZ LR RREN., ARBERFNO ETOFERLVICR2b0E A
iz, ,

=AY DOERTANTH, EEHRNMETICEBEAEREIFTFR B WRE
BoR X, BEALELOPFENTEDYE, ZTRNIEKIMEEOBWIZE D DT
<, BEMATHRDZ L TREEFERICLVMBERNAKSDER L TERE
HEKDETE, BRUERSE~AF L I7THOTHEIEEZ LN, F
27 Y T, HEBEATERRCHET L, FEXMEBEBRE{ LR, £HI
MzZT, KBECE3FERAF U IR bHobD EHEE SN,

UEDERNL, HEHAMCELD 7 —1"—D% X, O % B0
5Z &2k Y. lypoxygenase EDFRIEANET, QEOBRBEFERICLVE
MUK PERREEZE) L THRVWEBERS B AF TSN D, O
2ERICEVEIEREISNAbDEE L b,

4. S%OMRE

Fa2u)IZoWTik, HEAICLIVEFERRZY—VUBELTEIZ DL, BR
TR BIT 2HBEADIEPRENZEPALNE R oT, RERTIX, NEE
EERAWTOEREBITOR PN, NEIEEZRMLT, 0%~3%DHESE
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% RETERAY — VOB ERET DHERD S, Ele, F2UIT
3. RV & RVIERA TIRFERMEBRICRE EWAR LN, FABEOK
o P OBRERT T L AEFOENDEYS RO, REOBREEEEX R
SOWTERT A F%'@E@%ﬁbfimg\ F¥ Lb\;éfg_—i/\oa_\/%%gﬁw:‘é_éﬂ\
BAHLEBbhl, =77 ) T, WA TESBRICE(R RN T L IR
BTETD, RBRABEOBAND, ﬁﬁ%g{béﬁf@fﬁﬁ;%ﬁﬂlé%%@
ﬁkm;ﬁ%‘:’)b‘f@jﬁ%}yﬁ,‘\g'@&);50
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Flavor formation of cucumber and bitter gourd by salt-squeezing process

Michiko Kawakami, Yuko Konishi, Noriko Himizu, and Akio Kobayashi
Department of Food Science, Ibaraki Christian University

Summary

Cucumber and bitter gourd, vegetables in the melon family, have been salted and
squeezed before cooking. In order to check the changes in salt-squeezed vegetable flavor,
cucumber and bitter gourd were analyzed using GC-MS analysis. The strength of the
aromas of the squeezed cucumber and bitter gourd were measured using sensory tests
and statistical processing with the Kruskal-Wallis test. There was a significant
difference between the salt-free sample and the 1% salt sample: The 1% salt sample has
a mild note, while the salt-free sample has a green note, suggesting the green note
disappears and the flavor changes greatly due to salt-squeezing. By salt-squeezing, the
cucumber color becomes deeper and the cellular tissue becomes softer from exuding
water due to the high osmolarity of the extra cellular domain. The color of the distilled
extract and the dichloromethane extract were significantly different in the salt-free and
salted groups. This change is more prominent with higher salt concentrations.

Next, we sliced the cucumber in slices 1.5 mm thick, prepared aroma concentrates
from the slices using a brewed extraction method, and analyzed using GC-MS. Fifty-two
compounds were identified as the cucumber flavor. The samples had strong differences
in their (E)-2,(Z)-6-nonadienal ratios, which are the most important component of
cucumber flavor. The -salt-free sample contained higher levels of (Z)-6-Nonenol and
(ED-2,(Z)-6-nonadienol, while the 3% salt sample contained higher levels of
(E)-2,(Z)-6-nonadienal, 8-nonenoic acid, 8,11-heptadecadienal. This demonstrated the
effect from adding salt. The ratios of (E)-2,(Z)-6-nonadienal, (Z)-6-nonenol, 8-nonenoic
acid and (E)-2,(2)-6- nonadienol decreased, and the ratios of 8-heptadecenal,
8,11-heptadecadienal, and 8,11,14- heptadecatrienal increased in the strongly squeezed
sample. This trend was remarkable in the homogenized sample. The effect from adding
salt and squeezing promoted transforming the components and promptly changed the
aroma pattern. Using an internal standard, aroma concentrates of bitter gourd squeezed
samples (salt-free and with 1%, 2%, and 3% salt) were prepared and analyzed by
GC-MS. Twenty-five components, containing (Z)-3-hexenol(50%), myrtenol(16%), and
myrtenal, which were characteristic aroma compounds of bitter gourd, were identified,
but no differences were found in the aroma pattern of these samples. The aroma of 1%
and 2% salt samples, however, did increase in quantity. These results indicate that the
change of flavor from salt-squeezing was caused by the 2 factors, the enzymatic reaction
such as lypoxygenase and the osmotic pressure. Then, the cellular water covers the
vegetable surface and masks the greenish flavor.
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