12 14 3

56
B 5 0056 _
A SINTIC BT MEREAR L OGBS &% OREIC RIS 8

B A EE (BEKE S AEBERERIER)
SRFAE  BE e (Bake BRI

TR, VREREA UUF, WA 1 EHE0 SERENFEENTNAY, AROH
3 - MTAOFIF bREEROEREOBLOBED SAHL T, EWEACHEEAELE
o7 RRL OERDBICTIR ST, SEUECHIFEON EAMHEE N TS, Lo it
5, FRIcB BEIEAS KUGEAE OBRICET BREIORINI T NE TR EALR
ENTHELT, FHOEETH S, FHABIOTOEEMER LARTIE, TR
EADEREHEEIED, RECHEERETIEDBEAONG. UEOTENB,
| APERREEAD LU OEOR I L TR < BRI R A5 70T D DO TH 3.
i E LT, BEk. REA BEAKOBSK, Sk, BkE G LS
Liz. E¥32Cl, ERABIUSBATT, HESERVAKLD BRETH O, ¥
. 73 HVRDVRRSICES < BARSC BV TIE, WA TBEN K DR
B NS TR T b OBEERICE 2 bDEEL SN, EX
EREEE L TEETH D RRTE A HA TN T3, BRO0~1.5%, 7 KTH,
B EEETNEN 0~40%DERTIVERHL, ¥V —HESES ZHELZ. REK
B RS VTIE. RN 30%ME TR S &P —SREAEAICET HEFIR
e, BEKEDHEERD S, FEATSVRENEVERELT, pH BLO VB
DEEIRRENE.

BROED T DN T, BEABLOEEAROPELR Tz, BBROA\Y KN
R A R4 UTEMYA & D R U e, B OBSRIEIEIR TR <, I,
ok, A EEADIETES 257, REAES LN & OHE CHRKICE
B/t R ORI IR E N,

—ROVUAFLTIY (NDMA) HERWEH S HWEO—DTH S, TOERKIIE
R RIFT S OFEER Tz, SRR T NDMA A% & <ICHIFT 23RITER
BHENT, DLARENSONE. L Lass, CORSRICIEHERMLEE D
. NDMA OARRREEL <HIFIEN, &< ICEBASEZURBATH 90% ORI
RSB BHIE, |

PlE. AR, BRFEOED 5EAN TH OEERERESHORTICONTE
L0 DTH S, ERNTFCOEEKOPFIREIDRL, E5ITFRAEED T
Fic kot EEAEMEORRTEORRICORMNS bOLHFINS,

-136-






21 , | .

B E & & 0056 ’

BEMTIZB T 5WBERBAB LOCEREKESEROREIZRIET
-2 ‘

BhEEBRZEE © R 3 (Bak® BEH AWEEAE)
SRS BE T EMKE BREE AWERFER)
1. PEEER "

B, MR CIF. WA 11 SEASESCEIE, BECRERITEK,
Sk S DRERER EORIERFIRL T, AN EOESHECRECHAINTE
TnB, BRTEEKICESEN S HHENEE SNTB, (4R SO bRA5
NTND, BROESE - NTAOFAHRESENOEROBELOEED EEELT &
A, EEKEESRTE i, B - ¥ R SEL ORRBHITIR
N, REUE IR LSS N TN S, L LIRS, RRICED 5 REABX
CHRE AR ORI SRR CNE TE o L ORENTBE T, FHOXET
$%., BROFE - T - EU5ER TORYEOBINL TN TR OREEE E LS
CEDNTHED, (EROEHMEEOMRIL. [EEDK] BEF TORIHORMED
WIS b DTH D, —BIC, BRICBWTKDD 60~95%% HHTNSEIEZ
E2 103 BEABLOTOEEER L TESNERRICBNTIL. IMTHICH 50k
BEABORSIVED, RECEEBERIFTIENELLND, U EOTENS, FHFE
T BBAB LT DRI L TR RSB DICT O bOTH 3,

2. WIEEHE

2.1 BEKBIOME |
KEREHEME Table 1 1RTHEEREA CITF. BEA) . ZEKk BUEEEK &4
 ABIONENIKE Ui, ERAEIISEEEE A bEEE X N E TR () X
D AFE L. |

2.2 EXTINOLAOT—HE ,

G L7 s LI AHIIR D EB D TH B, B LA A—F— NRM-2002
CRENTE KK). BUE : 200 g, SRBHEAEP—R : 2 cm/min, Fig. 1 LI 72T
. FIVOEE LT VREELTE UL, SREKBLIORSETFOTNTOMIEDE
KoL TEREE SERDIEL, MEHOmITET o7,

0.3 FRIAVEE (V.C) DEE .
60 mM ¥ A 2)VE VEARKRZE 37°C T 8 BT . BERC Y A )V E S BROERFE
OZ{bAEI L7, HPLC XK 20HrEf& LT, $15 L Wakosil C18 (4.6¢ x150
mm). FEEEIT0.2% A5V VB, BHEER 250 nm TH o7z,

—275—



24 A NLw IR ED < IIBESERD DT
FIOWELTHU I, BEELTHNA—R, A0, T)7 b—ARDN TR

%bto%&ﬁ%ﬁ%ﬁ%h%ﬂOﬁhd@%ﬁ%%@bto73/@3&6%@%&%

N 0.5 ml TOBENA TIVRICEIRL, Ty 7 b—F—ITT 4~12 K, 105C

T U 7-, B~ 7 Ofh (Solid phase microextraction: SPME) JXIZ&L D PDMS
(Polydimethylsiloxane) 77 A /N—ZFWTAY RZXR—ZH AP OIIRELLD &

A0C. 30 S THIE L. NEESOHHICIE GC BEUY GC-MS 2 Liz. ST~

AT ® DB-Wax (0.25 mm 1.d. x 60 m, 0.25 4m) T, 715 AR 70C (2 min)

~200°C (3C/min) & U7z,

2.5  BEOFEOVIBOHT .
ﬁm&bf\ﬁﬁwﬁﬁ\ﬁ%%\@ﬁ%\ij%Eﬁﬁbtoﬁﬁ%E%mﬁﬁT
2 UVWTHER U=, Ty AMEEEENA 7 IVRICRENEZE 2 ml EREFEEE LT 0.004%

AF )1V EEEEE AT 30°C T 10 41 > F aX—3a > Uk, SPME #AIZ L D PDMS

77 AN—EROTAY RAR—2ZH A% 30°C, 40 SR L7z GC Ik DB —

740) ‘Aﬁéﬁﬁto%@Kﬁ@wggﬁmT%ﬁdbta

2.6 ZHROVIAFIT I (NDMA) OHHT
%ﬁﬂm%ﬁWTﬂﬁbtﬂ5mMﬁﬁ@fFU@Af@(ﬁMMD&25mM/%3

VT2 LU (pH 3.6) 2NN 0.5 ml Tween 20 0.1 ml, X 0.01 ml 24

ENA T IR TIRES Lz, RIS TH (37C, 24 B, RIRNEEA TV T4
—(0.22 um) TS & HPLC Ik D47 Uiz, SH1H 5 1 Wakosil 5C18 (¢

4.6X250 mm), BEMEIZ 5% A% ) —)b, BiEEEIT 220 nm &L7%Z,

3. HEERBIUER
3.1 ERFINOLATIO—RHEY
ERIAEREEELTEDDTEETHD, ¥ Y- MRT T1RAIU—A
FF 2, MTARROERFEMELT, H5WEREAE L TRRIETL<FIAS
NTW3, SEMAERE LT, BRK T &b IVEEBIUSEENE <. XIZ, &
ﬁm\m%m\%Em\%EK®%K@<Eok°ﬁEK@%ﬁ%%%KT%t@K\%
BB IUERKOHEETo 2, £ FEAEOHEZ Feg. 1 ITRLZ, Z)Va—
25 TIEEREED 0.5%BL N 1% TIIm#ICHEE S RE T B/ZERA 5 TR
gL UL, L5% T I a—2dt 20% & 30% DEBASIVIEEAT VLD BbE
FlrENZ ENRENE, TV =TI, BEKERBATENARKREZD, 0.5%
BERT NS BEMECTE, TV h— 2 DN ORI B\ THEBAY VDR
BAY % LE S T\, A7 O—ADHEN. ZVa—AEERL =R &
QWA TO—2 30% TEBAT VISRN > Tz, —F, BIEEZEBAKEFACICUCEE

—276—



KEDHEEFT>, Fg. 2 IWRTLIIC, ZIVa—Z X7 O— XTI EHADHH
B LD BRIV EInoTn. AkE N SR CHEAK SR L pH I L ThEh
BV o fe, L L, A7 O—AZ TR, U VBRI =5
&, FIVREMER LIz, TOTEND ELITAY O—AT VT, EEADY VB
JREEDBINCERL TW3 EE X 51k, —H, 77 b—ADHATL. pH OFEHN
KTHoT. THEOREEN S, FBAZINOL A ORI pH &) HBOBSH
RBENBY, PO S EIC L D ERD T EDENET DT,
3.2 YAINEUEBOZENE

8 HiED V.C OBEFROZLE Fig. 3 1R, 8 HEIITREABI AR T
%) 10% DRI B 5NN, EBABIOWBAR T 2 ~ 3 % ONRTIEE D, ik
BT V.C BHBREEZETH S Z LD SN Lo, BRAERBARTERNASIL
MoT=Z M5, EHEEEOREED L ONBEDRVIIFNEE, V.C OHRICHEI:
WEEZ 517z,
3.3 ARy H—HRICED < IIEESES DS

72 7 IIVRIVEIS ORI TH S A N Ly B—H RS, IIREROEEHRS
TH BT INFE RESY SV VERERT 5., AREECBV TS EbEERRGO
—STH B, Fg. ACEKEETTOL Y2 ETA—Z, A7 OB—ABLET)LT ~
— R EDRRELIE—Z DB, FEINE6EOLEY P-I~P-VD OFERER
BRT, BLAMT LTy ML, FOy MNERER THAR. ERTIEER P10
T HIVALTIVTE REBREORBHETOERNERT, WITNOIZBW THEBAKEGET
THOBET LD DK 1.4 fFEh ok, £ FORTIE, YEOREZIEAL, P~
P-VI OSBRSS OBUTHEE®2, ZhsDEEMIcBW TS, P-II 0727 IVT
ERBEU PVI 0T T2 HNRFITINTE REBRNT, EBA THROBHFICENTE
D& AERENE, T3 IIVRDIVERG. AT <A R Ly =R BN T,
SRENEEERFT T ENH LN TS, FEATEIEBAICENT, Mn, Cu 45
DEIENK 1/8, 1/2 TH D, Cd M3 HETHS 2. DX SITHIEEOHENZ h
Ly H—MREEET BERD—DEEZ NS, A Ly I—HBRIRCBNTHE
BKDOBERINTTADITFE L WHE TNz, |
34 AEOEVISL |

BFNT, BEICIEIRORZNDDT, HROALICEBENTER, ARFOBRIKIIE
BB ODWERL, BRERES HMERRENIZD, AORBEHTRIRLTL
HEE S5 TND, AP TIRAROE DT EICKFT S OFEER . &Y
T OFFERED BHE. AN RAR—ZHZ (HSG) HHMATSS. RO HSG
A CIERMICHEND 5. TIT, FHz HSG HHED SPME E2EAL, 5
W U BRI O 2175 /o8, FEBRICHEA Lz, #5322 Fe. 5 [Ord. &D

—277—



B DEEE U CEHE OERIE MR Ui, KE, 2B U > OBk EEEERN I 0%
B, B TY o & EHROERIEN Ao /. TU TR, REKDIRITHESES
HEE N, WENOBKIZB N TS B o & bEFEMEOHIHID A 5Nz DITEEK TH >

oo E7e. BEBAE SIEEYE - ORI OEREICRITTHELRRTOMEE Fe. 6 1T
F9, Fig. 5 ERBEOEREMES N, T/abb, Kk SYEFTIINThORECBN
TR L D bEEAE R W RN CERR ORI IR e, ) 2 TREE

BEERETIE 3.5 % BIEEE AR\ T, KB bz - 7=,

Wl DEFESIIE TN 3 E WS BRI, KERAWEOBFETHES NS LS —
AT TS 5 2 ENTERN, BTHL, BHEATHE ITHKRIZEZN Ca
© Mg DLINEMEEA A ELET 2 Ik THROEREMIFI SN -bD
LEZ LNDERKEERTS LIk THROE DI EAIIHIE NS LS T &,
ERENLVWAIE, v — TRERORMEM A 5. Y1V RiaEEOT L—N—%
Bz, &R (&) PIcho TUFELWHEREZSBDEEZ NS,

3.5 NDMA ZER#IHEhE

22 S EE O NDMA 138, MTRESRICEEND D AFIVY I > EBFEECEER
M SN EMEEORISIC L DAERI NS, T7xb5, BERAEEDOH T NDMA
AR S NS FIEEMEN D B, Lzhts T I DAERSIGE IS 2 BihmA A 5 iz
3. BREEOREDESE B3, ERITTTICN VF VI ZORGEIHIT 23R
N2 T EEHELR Y, Fg. 7 ORTLoIc, EEK FREK BEKTIIEMKOD
ROV E L, EEAB IR T NDMA OERIMBESNZ. JHUdH
25 < Yk OfE A DSBENRAERICES L TWS DTN, SHERIE NS, KT,
= D NDMA ISR L OBIOEE T 5 SRR T TR 80% O NDMA A RAMHIH]
ANB T ENBESICLVMETNTNS 9, Z I TLUBHBE FICBW 5 IR D
WTHE L., ZOEES Fg. 8 IURT, HIBWT, [BMUKHBEICHL T, &<ITR
B EEBATIZE 51 NDMA OERIMIEI SNz, BHEAKDHEIL, BRI
EHPUE T LTz, S5 OFEEN 5, MK L CREHAA S Z &2k D, NDMA 4Bk
PE B ICHIEIENG ZEDHE N ER ST, TOERELTIE. T bV T ABIUM
DEBENT ORIROIET 7 7 512735 T EHVRR S N7z,

4. SRORE

EZXT OBV T, SEOREEB IUEEDEWICE - THRBKODRICERDD
BT EDBEMNEL S, ELK TV MR T MOEETADE )N I—ABLY
25 O— R LT, BEOREICLD LA O Rt OZNEE RN, ZORRE
L CHEOWR KD LUK TOBOBERLRENEZ NS, 58 TIVI A
CESEERHTTEETNLS S5 ICEICERT )BT DEBKDRHENE 5 ITHHEIC

—278—



15 EEZ LIS,
2w H— RIS < ISR D ERICET AT, ZIVa—R, T h—
A, AZO—AD 3FEOBEREICH L TTYI/JBRELTT I RDWTRR Lz, €D
R, FEATIRESRANE DS EREND ZEMHEMERS 2, S8 2
SULADT R BICDOWTRE EINA UL, & B IR TH 2 S,
BEEDOEDTE OERTIL, EEKICEROBRENGEN RS SN, Ll
M5, ERMLKRGEE S BRI S B T EANERTH 5. LD BICEBABIN
EBAD LD HEREEEZ < SUIK T, UL SERIENIH S &0 S ERERIC
DNT, FOBERICOWTIISERAOEETH 5, BUBKICHT 2EEOMEFEDE T
EDBIRDBEFN S B OEEE L TR N,

FAMEMEO= ROV IAFILTI > (NDMA) DERKBICBWT, EEAES
DI NTNOBEIC BN TS, ERBENERINE, LHLANS, X EDHE
TR ORGSR HEIENG Z LA E0 ERoTz. ARIGRICBT2LEEBL
OREEOMSICOWTRE LTINS ZEick 0. BEBAD S8/ 12 MR 5 AT
13 EEDNS,

APFET, RIS OO CEAIY 1 7 Ofil (SPME) EAERTH S Z LR
Nz, SROFEZETIE. SPME HEIC K 3 DHHEEE & ORRICOW TR T 5T EAY
BETH D, FOIETE> T, FBEOERDO—DTH 2 IMBAETKB LU DB ORF
FEINE S ICATET B LI/ B EE A BNG, iz, FHMEWED NDMA ARKIEHR
ADEET, XLICERERGN—AC LU TERTA I E2EZ TV,

BT, VIV h - B T ARBRMHIOWAL 1 2 FEFIBIERIC K D, BIFEEREBICE
BEEBIENTE . TICEMEICH U TRERIBMEEZRLET,

5. K

1) JRAFIESE - Anas Khairul Fazian - Mg BHEEBKERWZERT ) OLAT
D—EE, AARBRHETERE AT EAR GOR) #E (2000).

) ARBERA : HOREE 8, 32 (1999).

3) Sawamura, M., et al. J. Agric. Food Chem., 47, 4868 (1999).

4) Sawamura, M. Aroma Research, 1, 14 (2000).

—279—



Table 1. Water media

Sample water Characteristic .

(Abbreviation)

Deep seawater Water pumped up from the depth of 344 m at the
(DSW) Kochi Prefectural Deep Seawater Institute

pH7.880,35% v
Surface seawater ~ Water taken up from the depth of 0.5 m at the
(SSW) Kochi Prefectural Deep Seawater Institute
pH 8.3-8.9, 3.5%
Desalted water Deasalted deep seawater through ultra filtration

(DDS) pH 7.0, 200-350 ps/cm
Saline 3.5% (w/w) sodium chloride
(SAL)
Water Milli-Q water (Millipore)
(MQW)

Remaining ratio of V. C (%)

SRR

Days

Fig. 3 Stability of V. C in various water media
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g/em® Hardness o/em’ Hardness g/em’ Hardness
5000 5000 5000
4000 4000 4000
3000 3000 3000
2006 2000 2000
1000 1000 1000
o . 0 T i : )
—o—0.5% DSW o 10 20 30 0 10 20 30 40 [} 10 20 .30 40
Concn. of glucose (%) Concn. of fructose (%) Conen. of sucrosa (%)
—0—05% SSW o
_a—ioxpsw| #em’  Gel Strength g/om*  Gel Strength g/em®  Gel Strength
500 500 500
—A—1.0% SSW
400 400 400
—@—1.5% DSW
—o-15%ssw | 300 300 300
200 200 200
100 100 100
o a9 0 L . : .
0 10 20 30 40 10 20 30 40 ‘10 20 - 30 40
Conen. aof glucose (%) Conen. of fructose (%) Concn. of sucrose (%)
Fig. 1 Effects of deep and surface seawaters on agar gel properties
gom’ ‘Hardness g/em® Hardness &/om’ Hardness
5000 F 5000 5000 r
4000 |- 4000 4000
3000 | 3000 3000
2000 2000 2000
Y . . 1000 . 2 . L 1000 A , , "
—@—1.5% DS 1000 t - -
1.5% DSW 0 10 20 30 40 0 10 20 30 40 0 10 20 30 40
Concn. of glucosa (%) Concn. of fructose (%) Concn. of sucrose (%)
—O—1.5% SAL ’
g/cm? QGel Strength g/cm? Gel Strength &/cm? Gel Strength
: 500 500
—a—1.5% SAL-
Tris
400 400
—A—1.5% SAL—
Phos
. 300 300
- 200 200
100 s L L L 100 L L L e 100 N L L "
0 10 20 30 40 Q 10 20 30 40 0 10 20 30 . A
Concn. of fructose (%) . Gonen. of sucrose (%)

Concn. of glucose (%)

Fig. 2 Effects of pH and phosphate on agar gel properties of saline
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Fig. 4. The differences in quantity of reaction products of glycine and sugars
P-I: Formaldehyde, P-1I: Acetaldehyde, P-III: Pyrazine, P-IV: 2-Methylpyrazine,
P-V:1-Hydroxy-2-propanone, P-VI: Furancarboxyaldehyde.
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Fig. 5 Effects of water media on the volati'lity of vinegars
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Fig. 6 Effects of salts on the volatility of vinegars
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Fig. 7 Effects of water media on the formation of
nitrosodimethylamine
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EO: Citrus junos essential oil
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Fig. 8 Effects of water media on the formation of
nitrosodimethylamine
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Effects of Deep Seawater and Its Salt on Food Quality in Food Processing

Masayoshi Sawamura and Hiroyuki Ukeda
Department of Bioresources Science, Faculty of A griculture, Kochi University
Summary

Recently, deep seawater (DSW) has been popular in the preparation of various
foods, being said to improve food quality and taste. However, scientific studies of the
effects of DSW and its salt are very few at the present time. The current body of
accepted knowledge of fundamental reactions among food constituents has been
established using ordinary water. The question here is whether some other interaction
which would affect food quality takes place when DSW is used as the medium for
food processing. This study aims to elucidate the characteristics of DSP and its salt.

Sample water media were DSW, surface seawater (SSW), DSW desalted by
means of ultra filtration (DDS), 3.5% (w/w) saline (SAL) and Milli-Q water (MQW).
Vitamin C was observed to be more stable in DSW and SSW than in the other salt
free waters. Browning based on amino-carbonyl reaction proceeded more strongly in
seawater. This may have been the result of buffering action of the seawater.

Agar is widely used as an important ingredient in food industries. In the present
experiment hardness and strength of agar gels constructed by the following
ingredients were examined: 0-1.5% agar and 0-40% of glucose, fructose and sucrose.
The physical properties of DSW agar gels, on the whole, inclined to be superior to
' those of others. The hardness and strength of DSW gel reached maximum at 30%

sugar content. It was suggested that factors such as pH and phosphate content were
causative factors in the enhanced property of DSW gels, as compared with SAL gels.

The effects of DSW and its salt on the volatility of vinegars were examined by
headspace analysis of acetic acid using a solid microextraction method. The volatility -
of acetic acid in vinegars was the highest in MQW, decreasing in the order of DDS,

“SSW and DSW. The volatility of acetic acid in vinegars was also more suppressed in
the presence of the salt from DSW than in the refined salt.

Nitrosodimethylamine (NDMA) is a strong carcinogen. The effects of water
media on the reaction forming NDMA were examined. The reaction to NDMA was
accelerated under all the waters used in this experiment. It was, however,
substantially inhibited by a small addition of Citrus junos essential oil, where the
NDMA inhibition ratio reached 90% in DSW and SSW.
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