13 15 3
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BIEES 0157

| ERMTICBT IREE S L OV AR AR ORI
RIETHE (2) |

R HOE %
A B IR

EFEERRAK CUF, 8K 1%, F FEx OBRROME - MI~FRAZH, &E
Y E A SN T B, B, B LU LT, ZhE TR
Tl 1B LV R R & 1T DN SN0 B 2. AFRRICE VT, 7
L—_—, BEZR MUY A —SRFEIGHBAE L DMBERUCE LT, TOSIMEDRREL
NICHRAES RS HLFEROICEE L, ERAOEIHRAL B L LTEREIT 2.

KELASRELE LT, BBA. REA, ERAOBEA, Rk, BEAZEELE £
PMBAEIRS OERIITEDRE LRSI T X/ B HEONESUSNR DB A T
Do~y RAR—2H R (HSG) HG#rEIT 572D, EH‘E‘?/]’ 7 ui (Solid phase
microextraction: SPME) {EZEA L7, EEE&E%%@?ODTCWCQ\%?@%& - ETEE
BETRE LT, TORBRKOMTEIETTY 2L & L. 7 7 /5— : BE 75 un
@ Carboxen—Polydimethylsiloxane (CAR/PDMS), 7L ?%:LN‘—:/E v - 40°C, 1045,
f2Fa—3 1 40°C, 304, PEEYE : 1-hexanol. £72, ZHHTIXGCILUNGEMS T
fTo7=. E%ﬁz\ﬂﬂi SEIPI Y IR LB T o 7=, IIEESFEEHT, Gly, Ala, Ser,
Met, Val KT I VB J NV a—XEZEEAER—O pH (7.8 ) ITFHREE L= & KEAETHE
fEL, 100°CT 10 F7-i% 15 BERTNE U Faa L7, ‘

ﬂﬂﬂéﬁﬁﬁﬁz\k LT pyrazine, 2,3-butandione, l-hydroxy—2-propanone REEREH £
B LTAER SN FOM, 1-hydroxy-2-propanone, acetic acid, 2-furancarboxaldehyde

(furfural), acetaldehyde, 2-methyl propanal, methiénal, dimethyl disulfide 72 &
DitAmb RSN, SEEDMAEIAEHIRNT, SARICEBABHATENT A
DI TR AN O ERER SN T L BT b Lotz Ala FUSRTIE
K57 acetaldehyde ARG TIRELLISRBIEARAL S M DAL ARUBHT T L 1L 748
ot Gly FRRIE 2 3-butandione O REAGEEASEI TR DKELATRENT F
TLI1—L84ET, Met }i)fﬁ:fﬁ*f%i E’é‘ﬁﬂﬁé\%f“ﬁaévmethanfidl; dimethyl disulfide
B L methional BAFIEF, 1.6—3.84F, 1.6—8.2fFF LT L6—3.0F, Val RItH
Tt 2-methyl propanol A3 1. 6—2. 9% & &< ALz,

PEDFERNS, FBAEAT TR Py I —SRRGMEES NS Z L VRSN,
R
1) AREERH . BABESHEASS 95, 478 (2000). 2) RIS . BAMEKSEST, 56, 32 (2002).
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BhRkES 0157

BRI R T 2 HEEERE AR L R AEREHOME]
KIFTEZE (2) .
RNTESE (BaeEsnenERRsEs)

A

1. BFEER

A, EFEVEEREK (T, R 1%, BRORE - MI~EMFBSHTEY,
B, »EIED, BAE i YU CEs ORRSBECHERS N, SERES
BB LA ST\ 5. B, BRICHIT AEEAORICET AHEIS LT
SHEDH B, FLVERESRL ICHB NI Sho0d 5 . EEE, TR 12 FEEE
BRI LY, BEEAS LOEEAEICE L TH L BRI R AT S, FIXIT,
| ER LA R U AT, TR S DR AR R S U TS
NBREREL 2B EEFELMILE 2. SEEARTL——, L0bIFRA L yh
— PSRRI A DA NEERIZE LT, ZOAMEDRERER b N MEES AR %
B, BRI 2R 7.

2. WEFE
2.1 FBIKEEE

RERBHEAEITERAK, FEA, BHEEEA Sk IO@HAkE Lk 9. TEK &
BrkE L OB IEm AR EFEERE AT b AF L.

2.2 B~ 7 olHIEIC X 2 o0& EORS

2.2.1 HHZ 74— :

Efe<A 27 offiH (Solid phase microextraction: SPME) Bk ChagtL7=#aH~” 71
— (B 75 um, SUPELCO, USA) (K03 D Téb . Carbowax®/Divinyl benzene (CW/DVB),
Polydimethylsiloxane/Divinyl benzene (PDMS/DVB), Polydimethylsiloxane (PDMS) ,
Polyacrylate (PA), Carboxen™/ Polydimethylsiloxane (CAR/PDMS).

2.2.2 TV rFa— 3 VEFEORE

EFNE LTBEKD S Y Vv b a—2 e ER L. S T VF %y 7ORD Y I,
WEHZEE Lo 7E AV, REHRE 100°C, 1 RREINEE, EbHIZ 40°COV+
—F— N2 TA vFa~— |k Liz. 13 HfEIChizoT 20 B2 &2 TIVNDOBREEE
=FZ—LT.

223 A Fa~—y s VERORE

73 ) B R OBRINEESHS Ch 5 furfural, furan, pyrazine OfIHER R
ORI LT-. PUEHEL LC I-hexanol 2B\ 2. T HUE4E 0. 050%IE 10 pl ZABHIA 2
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nl AT 5nl B TMIANE T Z AMiEF v v 7T TESEL, 40CT100 ﬁ7v4
VEaR— g UE[ToT. FO#%, SPMEIIZXY 15, 30, 45 B LUN60 pEEL T~y
RRAR—ZH X (HSG) HHHZITV, GCoTEITo7%. '

2.3 R FLy b —HIRICES  INBERRS DT

Bk, EBA, BEEA, BHEKIZ0.1 NEEEE KB ET P U AKERZ VT
B LA pHT. 8 I L. Rk TE NN 0.5M 7 3 BTV, T
S=y, BUY) EFE0.2MT IV (AFA=y, NJV) ETNa—RORERG
ETPRIL 7. KERENE 2 nl 25 nl BEE AL TIVIAI, BT Z MiEFy v 7 TFE
K7 Ty e—F—IZLD 10—15 B, 100°C THIEL L7z, SPME IAIZ XY CAR/PDMS
S N B ATy B2~ 2 4 AR OIEVES A % 40°C, 30 45 CHH Liz. hik
FELRDNTITIL GC B LNGC-MS A L7z

2.4 GC 3 L NGC-MS T4l

GC I Shimadzu GC-17A (FID %) %V, &5 AMEE 60°C (1°C/min) —85°C (3°C/min)

—200°C & L7-. GCMS i% Shimadzu QP-5000 ZfEM L7z, 2#TH 7 ATV iuh DB-Wax
(0.25 mm i.d. x 60 m 0.25um) & L7z, EELITILSELLEEVIRL, EREHLE
L7z.

3. HIEERBIVEZR
3.1 MMBRERRDAHTIEDRR

Eca ﬂu%ﬂ%ﬁﬁizﬁg\@ﬂﬁttE%%meﬁmmﬁ%acm\Tﬁgﬂbé. ek,
FMERSORIEL LT, VISR HE, KIRREREEE, %%?fiaottﬁHsc REEVERE
MEBINTEE WThoHEL—E—ERH 5. & ITAFEICBO TEEMOIE
EERADEENTE BE LI bDTHBDT, £7 HSG ?Ha&{frb@é CHBT L. L
MBIT, =D L D RERERS OO CIIERL Y, 2 0 EEMOMESERH S TER.
7= & zid, mevj/vﬁﬁﬁDTi REENNGE L 7 B DEEEIOT TV T
RATEECH B, & TARZE T SPME IEOEA R R4 T, SPUE (5 CIIARSNOENE
iEbeh T, £, BELHEMEECTHY, EEMEZBRTIFRICRENTE, 0%
ENRESETHBEEZ BND. F2TC, SAEEDEAICHT Y, SRR Z1T o T

3.1.1 FuArFxFa— 3 VR

S oF 2= 3 VR 40°C T T o 72, 100°C TS =7 R/ Bk %‘é:ﬁﬂmz%/r v¥a
m—é?—u\n, REEN DB 40°CEHC 25 £ COREZRIE L7Z. Fie LIZRT &

S NLIETEEIIET A Z EBELNE 2o, LEER-T, T rFa—v3

/H#ﬁaﬁ X103 EERE L.

3.1.2 SPME 7 7 A /N —DER

SFED SPIE 7 7 A S—I2oWT, 7Y - a—ARERRERE & L TIRE

—280—



SRRSO OENE TR o< 7T AD )G HERE L. #ER% Fig. 21077
E2s BB 5232 & 512, B A% L O — 27 D4 BEED> DT L T CAR/PDMS 2580 ~
FANR—ThoT. UBDOERTIZIZO CAR/PIMS 77 A N—2FATLI L& Lz

3.1.3 HhHEFRHE ORRE '

7Y - a— RINEEBHRIZOWT, 10 DT LA vFa—T 3 VDR,
CAR/PDMS 7 7 A N—% AT, 3 BEOERM LAY O & & HiH R & DEMRE R
L. #ER% Fig. 37T, MEAEERS TH D pyrazine B LV furfural (HIHE 30 43
CHIEESBAICE L. —F, furan 13 15 976 30 STRRICEL, ZORITRO L
T THUE—ET 7 A N—IIRE SN b OB L2 2SI KD LIEEIND. ZOR
Eann, FHERREIT 30 003 & HlET L.
3.2 MMEERES DFE

BERBACIERLL R T X ) 8- 2 — R RATRIEEINASUL S8, SERRE Lic SPME
HEIZ L D - TRAT o7, GCMS TEMESHTZIToFER, Fig 48D LIS, T—
W EOESBRESIN:. FNENORBRIZBNTT AT & NE, 7/va—/UE T2
S N TIUE, EIVVERREBSNE.

pyrazine, 2,3-butandione, l-hydroxy-2-propanone 13, AERTHWVETTOT I
D BRISRICBO TR S L. pyrazine (3R P Ly I—SfRIZEV T/ LE T RV D
fEEIC LV EfkEnD. Zof CAME 1T DFERIIER ONRERDEERFES TH
Y. EAF AU RIGRERL 4 ODRIGH (Fig. 46, 8) T, 1-hydroxy-2-propanone,
acetic acid, 2-furancarboxaldehyde (furfural) 238 Hi & #172. acetic acid I
acetaldehyde DEMLIZ K > TARENZEE X BND. furfural [F7Va—AD 1, 2-T
J—MEC L S TERENZ LB BND. ZHUTHL VEEITEROED ThH Y, NV OERE
MRS E LTRHERTWS. 77=V (Fig 4), AFA =V (Fig. 7) BEXUNY v (Fig
8) FFIGHZTIE, acetaldehyde, methional, 2-methyl-2-propenal BFNEFNTFELY—
s L LTHRIEENE. T TERLETATE ROMBERIEEN2EY 2525, &
T I B THAAF A=K FHRTIE methional, dimethyl disulfide, methanthiol
I OB AR SN, TRBIEA T 7 L— =T 50, r—A RRRLL
WO FENMEESR L LTEECTHS. LFUGH T furan E2iX T OFEEIHER I
. Db DFRESIIBAKRIC LD, Fra—AD 1, 2-x ) —/UbERTER LI LR
PG, ZHBIEH 7 AVEOHWETROH HIZRBN\Th 5. EOMOMERT LT,
o-methyl pyrazine, ethyl acetate, 2-butanone, acetyl furan, 2-furanethanol,
isopropyl alcohol 72 EMET I B-/ Va— AR REH ST,
3.3 IMMEAEKODEE

BABEE TR L= 7 2 ) B2 a3 — XV IIEABUG S, ABFFECRRE LTc SPUE
WEIZ X0 HSG ML, EESTEIT o7z, TORFREL Fig. 9121077
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7 Z7=VRIG% (Fig. 9) TiE, &EMICERBKERSREHCRBIT 2LEMDEREN S
<, WMNTEBAKEFERFICBITIEREN SN LRBERShE. LI
acetaldehyde DFEXIEMRELITIRB/KEEAFABIDMU D KEASREHI AT L 1-L 7T fFTH
oz, BBHUK, BHEAKE L TEEKIZOWTIT N TOE =272V TR U & 5 2EmHN
Hboiie. 7V URIGHR (Fig 10) THEERNTHEEAKEGRFBHC BT 2{LEMODLERL
ENEL, RO TRBAKEEREBHIBIT AERENZNZ EBBERINE. ZORGET
i% 2, 3-butandione DEEEN S - & bE <, MR R ALLATEI M DK AR
BHZEAT 11— L 8 5T o7z, L LIEEBK & RB/KILASEI CIiaEasismn b
72hxo 7. 2-furancarboxaldehyde DAERREIZIBWTEEKNBEREK EF U L S ARE
DEMDZ BTz, FEXTEELIY NS VWMEEIIZ DWW TR, BifKE L TaEkss
R LS REmEZRLE Y VEn% Fig 11) bREERIC, EREKEEEHC BN TE
BHEAEMOERENZ NI ENBEINTE. TOKIGHRTIE, acetaldehyde &
2-furancarboxaldehyde DARKEIZIWTEREANEREA L FU L 5 22EREOMERHA
bz, ZORIGHR T HIERERELIY NSV EEMZ OV TEERDK, Bk, SHK3FE
Ly Rz r Lz, AFA=Ve% Fig 12) 128V T HafrZRE KB AR
THREMECEMDEREDRE S, o TREAEARE CAREN SV Z L BBES L.
ORISR TIY, WA TH B methanthiol, dimethyl disulfide, methional A32%<
RSN, ENEILOEREHER IR KB AR O K EEAFAEHI ST 1.6—3.8
5, L6—8.2/ZFLTL6-3.0ETHo7. NV VR Th IR AREAE
LBV THERMELEMOERENE L, Fe\ TREKEARABNIIT 2ERENS T L
MEERINE. ORGSR T 2-nethy]l propanol 2MULDFIGRICEIT BLAMICHA~ST
L. 6—2. 95 L FERICE S ARSIz

VI EDRERD D, MEKEART CIMEAERERIGIMEESN D Z LMREZL LA, &<
(B T CIRES D Z & VRS W, ZRERE KOO —D L EZ BN,
MBAERAERIGT pl, BE, Ko, EFEWER EORTFIZE > TRESEEELXITD.
AFERRI T CEKEARRH 2 LU 2720 o, FONREE, W, SUBHREIIT~TR—
ELTE LED-T, #kbHok, BIOWBKERBKIZBITIEETRELS LUSREE
D', BUSMEIZEEL WAL DEEZLILD.

4. SHOFRE

ARG CIT R PR K ORHEEE S F2 BEL L TRV A TE . EFEERE
KIZES 2 —EDOHET, BRIZEIT DIEBADFEDON DAL SN TET.
Thob, EEKIBER/NOLInU—REerEmbd 2 AR s, £, B
) STHITIEEEAR L OEBAEO®EF T Y, foOEHEAEIC L TR ORI
ME SN2 EDHER SN, £, BIVHERE THDE=br Y UAFAT I VDER
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FIGRIZR LT, ERKIIRGERET 32—, = XEENEF LeSs, BZARRG
ZRHFIT A ENHELNE SN TER. 2, X MLy I —0BRIGRDIEERL
SOEREITEBAK CHOKERIERTESEREND I EBALPLR-Te. ZOR
BROZRITEE T SPUE IRIC L B~y RAR—RA B R HNEOREL 24T -T2, ZD X 5 72 3E
KOFEL, REAKEHE L2 &, HETROBNBZZONDHDD, POP, No-N,
$i0,-Si 72 EDHEFEEOENKTHY, ThEDOERPRELEEL TS b D LHEE
Sh3. ZoACELTL, RESHIGERLTEY, SRFRETERL OO TET

H5.

BBIZ, Vb - A T AR OER 1 2 FEERS LN 3FENEBIRICLY,
FFRDOEREI T DIV, T ZICEEHEIC S L CEER IHEEZRLET.

5. |k

D AREER - EEBE - RIS - BE 2 BABESHESES, 95, 478484 (2000).

2) RATIEZS - Anas Khairul Fazian - ZHE¥EZ : BAMEKESES 56, 32-40 (2002).

3) REES - ZEEZ : Vb - Y T ABEME T 12 SRR S BE, 11
E¥ - PR, 275-285 (2002).

4) Heath, H B. InFlavor Chemistry and Technology, Macmillan Publishers, England,
1986, pp. 71-82.

Temperature (°C)

ZOF

o 1 2 3 4 5 6 7 8 -9 10 11 12 13
Time (min)

Fig. 1. Time course of the temperature in the during incubation at 40°C.
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Relative intensity (%)

Relative intensity (%)
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CW/DVB

50 PDMS/DV

Polyacrylate

|

N ,

5 - CAR/PDMS H h N p
10

. ™
T T T T T .
20 30 40 50 60 min

Fig. 2. Comparison of five different SPME fibers and the

corresponding chromatograms.
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Fig. 3. Effect of extraction time by SPME on the cooked flavor

components.
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Fig. 4. Chromatogram and chemical structures of cooked flavor components in the
alanine-glucose model.

Fig. 5. Chromatogram and chemical structures of cooked flavor components in the
glycine-glucose model.

Fig. 6. Chromatogram and chemical structures of cooked flavor components in the
serine-glucose model.
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Fig. 7. Chromatogram and chemical structures of cooked flavor components in the
methionine-glucose model.

ig. 8. g
valine-glucose model.
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Relative peak area

Relative peak area

0 MQW

B DSW
11 7l SSW
37 K] DDW

Fig. 9. Cooked flavor components from a reaction mixture of

alanine and glucose.

] MQW
@ DSW
SSW
2 : DDW

AN

Fig. 10. Cooked flavor components from a reaction mixture of

glycine and giucose.
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Fig. 11. Cooked flavor components from a reaction mixture of

serine and glucose.

vare yead sAne[oY

Cooked flavor components from a reaction mixture of

Fig. 12

methionine and glucose.
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Effects of Deep Seawater and Its Salt on Food Quality in Food Processing (2)

Masayoshi Sawamura
Department of Bioresources Science, Faculty of Agriculture, Kochi University
Summary | |

Recently, Muroto deep seawater (DSW) has grown popular in the preparation of
various foods, being said to improve food quality and taste. Recent scientific studies
of DSW and its salts have been carried out to determine their characteristics and
effects on food quality and taste. This study aims to elucidate the characteristics of
DSW regarding cooked flavor by means of stoichiometry in order to develop a
method of analyzing the cooked flavor components.

The water samples in this study were DSW, surface seawater, water desalinated by
means of ultra filtration, 3.5% (w/w) saline and Milli-Q water. The method for
quantitative determination of cooked flavor components was established. Solid
microextraction (SPME) was employed to determine head space gas (HSG)'
‘components over heated amino acid-sugar reaction mixtures vials. The final
conditions for extraction and -analysis were as follows: SPME fiber,
Carboxen-Polydimethylsiloxane (CAR/PDMS) in 75 pum thickness; pre-incubation,
10 min at 40°C; incubation, 30 min at 40°C; internal standard, 1-hexanol. The
analysis was carried out by GC and GC-MS. The values of three or more replicates
were determined statistically. The samples for cooked flavor, consisting of each
amino acid (Gly, Ala, Ser, Met and Val) and glucose in each water medium adjusted
to the same pH (7.8) as DSW, were heated 10 or 15 hr at 100°C.

The common compounds formed as cooked flavor in all 5 samples were pyrazine,
2,3-butandione and 1-hydroxy-2-propanone. Furfural, acetaldehyde, 2-methyl
propanal, methional and dimethyl disulfide were also detected. It was ascertained that
the amount of most volatile components formed by cooking was higher in the DSW
sample than in the other water media samples. In the Ala-glucose reaction mixfure
the relative peak area of acetaldehyde in the DSW medium was 1.1 to 1.7 times that
in other media; in the Gly and Val mixtures the 1eve_is of acetaldehyde and 2-methyl
propanal were 1.1 to 1.8 times and 1.6 to 2.9 times, respectively, that in other media.
In the Met mixture, similarly, those of methanthiol, dimethyl disulfide and methional
were 1.6 t0 3.8, 1.6 to 82 and 1.6 to 3.0 times that in other media. It was thus

suggested that the Strecker reaction was accelerated in the DSW medium.
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