Bh&S 1569

AT O BRI LOE XM IE T 52

B OB BEAERESE ORI E IR AFEORBRICIVHEL SN2 D THHEE 25703, BUEMK 2 2B 1) F
EICEVEUGERE DT ORI A 2SN TS, —RENSHIHEVIZII AN VY DB IO~ 12T LR IE DK
VMR FE DK AL TWDHEF OO, KRR HFIIARN R L TWD, AMFFETIE, BAT LB DIRS LD T
BB I OERMINKIET RO DOV TRETLT,

BAR 5 g LREED /2% 8 FEDIK 300 mL % 60°C T 1 REEIINEAL 7=, BARAIVERE, #AE7S 300 mL (2725 F TKE
Iz CEATHFREIA 572, RIZ, BAT BT 10 g Z200%, 85°CT 2 SIINEAL 7o, HiitAlEL, AHRIZKENZ
T 300 mL L7 BT L 72, SO0 EEIO pH, WEE, R, BT &, 7B O
aEEL,

EAT B ZOM M FARAZ O pH 1%, Wb IKOBEEED SR E R <R AFRD B, D pH Off EE (K F7E
RV EBHZ Ko TR D ZEDVRENT, FTe, —EDHELL T THIVULEAM L OEImOREIT/ NS, EilE
(272 D LR E DS BN AL CEDIZE DAEMER Sy DU EC DT LN h Tz, M E D AHR DB LR T I il
JETMALI, BELOELMEICRULFL, BA I PO VAU BRI, B E<RDIZOIENTIER T 5
RSN,

— 07, U OA /L U BB KO T = VR EE VTR L AR T, T E DA R LT, IO T
FAZ B TIEAG R NI BIER SN2 D o T3, BRMERS KOME IR T /B O ¥ H BT B O e B2 2 T 5T EDVR
STz, SPME {EIC LD I ALy D e h, B T Tid4 > O fb-A %) (3-methylpyridine, 7-octen-4-ol,
2-nonen-1-ol # KT 1-dodecanol) , # i1 TIL8 2> D {bH W ((E,E)-2,4-heptadienal , 3-methylphenol, (E,Z)-2,6
-nonadienal, azulene, (E)-2-octen-1-ol, 4-ethyl- 2-methoxyphenol, hexadecanoic acid 33J O tetradecanoic acid) 23 &\ —
R THRHE N,

WFALS O I A7 EEARAF PRI IR O BV o 7203, — & BRO TR BE DB K& &b [ A L AV
PNTAR T DAH M RSN, T O - LW ToAMBLISS pH O L7 b RO T /K ORE EE D 528 A TR %2 1T,
SHICEWB I OERE S B IS0 T OMENECLZENH Lo,

1. EEM

AR 36 L OME A - CTHES L= Fn R 1, <o
SEMCI TR E R 2 2RI VD, A AR/,
STUNIRBIRWFIEE 72> TD0, Ziubid, BHRIZES D
DN DEAEDREBRCBMEIC I > THENL SN TETZE S
289, =T, BT e —F 2o T, HHEY
O AR LB O T A D STk

TWD, O BRI, 1908 Al G 12k >CRAR
TELOHINSTE RESNT-7 VAR, 1913 4RI/ EHRT
KERAMEE D3 BT A /3 BB, 1957 4EIZ[E A
DHEENSIE R T27 T = VERON T el oy LS TN,
ZLT, 4 BIZBWTH HTHEVIZER D D8 % 2232803
RENTNWD, Bz X, 7B Z D HH OBRED
FEAT®, H B RO ERERERC, BB L OE T LHHT
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H D BBRECST O HlRO, f84H, BAT I OE FLICHIT
DRAAE O T O R ERIRD, T2, BATOHER
B o7 JFURRD PE IO - FREEO A i D ds LS
IZRIET B L2 OV THREISI TS, £z, T4
IEIRT N A —F —DIRFEIC IV E O Fa7p2 5 /K% T8
ICAFTEDD, IKOBEEDBHRARIF T BRI
HEIODMEESTNDM0, HARILFZKOK) 7 FIHEEE 60
LIFCHHIZ0D, BARDKITHEREHK THILES 2D,
— R AT 3 L OMBE A b Bk L U7 R B L
FEDAR VK DBIE L TODES DIV TNDDS, (KRR
TR EHFIIR R L TRY, FRFOFRFFIEICE>TEH
ROFBHEBKEENTCND, T TARIMETIE, BAE
A DI A R Z 31T 5 BRI L OFERAK
SN RIE T KOBEE DB SOWTHRETT 5282 B
LT 5, BHRBLOERH DI, HHHOBNLIITKREL
kT D 7 THHImh, WO s HtEIcE-
THEETODLEE 2D, £z, FIRFKOMEE O
TP E T2 E OB T THBIZ OV TCH IR R & i
W, BIFPREREICHTH S T2 ERE Z IS5 &
BRID,

2. AR AE
2.1 ##

ORI, BHiK (A2 -JUART, Direct-Q, il
F£0 mg/L), 7KEZK (RUR G, AEEE20.6 mg/L) LU
IRk 6 7l (R# L 33.1, 40.3, 51.7, 96.1, 312 3110 1,603
mg/L) DFt 8 FDKE -, Bt EEHZIE, TilkOE
BATB I OMBE 2 U7, KO ERIE AL
0.01 M EDTA-2 NA [ E#K, 28%7 - E=7/K, U477
07 Ty7 THRSE, NN R, b7 E=0h,
e LTIy, BaEOREIE A LA /v B,
TT =N, )0, TT =2, bRV oF o, T
I L2 2O 7 B, BROEDOMOFIE
WA T3 X0 A LT, -7 a3~ F N5
FrbIEA LT,

2.2 KOBEEDAIE

KOBEENE, FL—MEEEZ AW THES 20D,
J72bb, K50 mL % 100 mL 5D =77 AT, S
BHIZ 10% (w/iv) HiFRE R oo L 7 Ui % 1 mL, pH 10
DWALT L E=T LT BT REE R A 2 mL, YA 70

L7 T THRREE 200 pL Nz 72, AX—F7—Ciaki%
PEELe35, =l vbh2h 0.01 M EDTA i K (f=
1.000) %3 FL, KO IRADBIEZ Falisofo iz
RELT, 2 3 BTV, ZONEEMEESE 1| XbAKD
AR LT,

2 [mg/L]=1.001 X AXfX1000/50 (1)

ZITC, A VK EN, £1X EDTA O7 778 —%FK,
2.3 BB LUVEHTORE

AT L ARG (NEE 14 em, RS 6 cm) IZEAR (79 5.5 cm
X5cm)5 g EAFEK 300 mL & AL, FEvharai v
THKT 60 CETMEL 7, KilkDS 60°CIZ72-7-H55 K
2L, KA 60 CIZIRFFLTZ, BARZINZ TG 1 R,
BAERERE, AR —% W TR RS 300 mL (12
IRHETKEMACEA MBI LT, ey harng
FWTEAR % 85 CIThnZAL, Bz 10 g iz 85C
T2 RIMERI LT, 2D, T T o == A
TV AR (E£E 15 om) CHIHZIEL, AIRIZKEINZ
TAARIN L —NT 300 mL ([ZART 7 LTIk A K
THUB R LT,
2.4 pHEIE

Hi® pH 23, pH A—4— (SEGRUWERT, D-72) BEI W
77 MM (SRS RLERT, 0040-10D) (2 CHIES L=, H
EX 3 BTV, ZOFEERIEMELT,
2.5 AEAE

BAT RS IO A/ 15 mL BREL, B
(WTW, Turb 430T) Z AW CEBEZHIE L, HIET 3
BTV, 2O 2RI EEE LTz,
2.6 BEAE

2 R (AR CAHB U BT 15 mL 207
2D GEEE 10 mm X 8 36 mm X S 55 mm)
(ZERIRL, Mt 75T (H ARE A LS, NE-2000) Z H
TLY, a"BLOPEREL, EBHHFRRAT%ROZEAL, /]
aBIORAEE 2 X b AE #HEH LU,

AE= JAL? + Aa™ + Ab™ 2

ZIT, LNEBEE, o iR (EAE) Lkt (BE) O
AV, B A () L6 (A OEAW, JE 136
EhRFNEIVRT, & 3 BEOHEEITV, ZILHDED
VR REMEE LT,

2.7 EBREOHMEEDRE
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BAR RO 7 NVEIBEREEORIEITIE, F-7 43
VEx Y N(K A —FTat ) BIOVHELERT (5
£ 492 nm) 2 L7z, @HTF oA /W, 7T =0
B, £/, TT7 )0, el F o BIONT T =
REOHIEIZIE, ODS #7174 (r 52, CHEMCO SORB
300-5C18, 4.6 mme X250 mm) BE UV #H28 (R
RUVEFT, SPD-10AVP, 4 260 nm) & % L 7= 5 g (4

ra~<hr77 4— (BERAERT, LC-10ATVP) 2 H\ /=02,

WREERIZIE 0.5 % (viv) D TBKEETRZE R, &% 0.3
mL/min &L72,
2.8 TI/EAABDAIE

A CE ENDT I BRO E R NTITIL, WEEETI/
BESMT v b (B — oLy —, EZ:faast) BLXOUKFER
AT ALK A L= A7~ 57— (A Szl
YEFT, G-3500) ZfEH L7, ¥ V7 —HRIZIFA~VT L%
F, JiEIX 1.8 mL/min EL7z, A2 V=0 a B0
AT H—IREEY, TN 280°CREDN 320°CELTz, 7
T LIRENE, 80°CH5 20°C/min T 320°CETHIEE, 15y
[BEESSavahian
2.9 BEREST DA

7K 10 mL & AT E72 1348 0.166 g A&/ AT /LT
By, Fx L TEMRZICEME~ 27 aflit (SPME) 7 7 A
3= (A, 75 um Carboxen TM/PDMS) Z s/ R A
—AEEEL, BATREHT 66 CT 1 B, EHENT
76°CC 30 srfile—h7 vy 7 (2477, DTU-1) (TN
LT, FRRDEWESE T 7 AN~ T Aa< T

778 Boy Tt (BEEEERT, GCMS-QP5000) 1224351,

W LT R DT a T ol FYETV =TT L (Y
— LY AT A, TC-1, 025 mme X 30 m) ZfEAL, &
T LIREENT 45°CT 5 3 HIRFFL7Z1%, 10°C/min T 200°C
FCHIEEINT -, FXVT—HAIIA~IT L5, JiiE
X 1.5 mL/min £L7=, F72, A7V RRIX 15, APy
2ARFEIL 200°CE LTz, AAALERIREE I 220°C, A4
{LEEEIL 70 eV, A7 ALREFIE 50 pA LLTZ,

3. HIZfER
3.1 HADpHIZRIFTEEDEE

- FAELETED pH OHER LK DOIEEE L DBIf%% Fig,
1 1R T, WFROREE DK T TH 7273, B
it A% O pH IZKOEEEEIKIF LIz, T70bb,

s JEE A3 LB RV k& V35610 pH 2METFL, 20
1K T OFEEE I EEDMERWEE KRELRDMHIA ARSI,
— 77, BENEVAKERWEZESAE, BRI
pH KT DB BN, I, B 2R8I
720 pH 1EWTNOLEBIN T, KT ORR L
MEWIEE K& o7, BABIOE T HR%D pH
WX, Wb K OREEE 23 m U MEE E L ME A 23 iR S LT,
L7223 C, D pH IZ/KDOREEEITHAFL, DR AFME
TR ERHC L > TR DT ENHD RS, ZDZ L
X, RO JAFA AL OPRRFEIZID, pH 1259
DA T RENOD EP AL THZEERL TS,
3.2 BELERICRIFIEEDSE

IR OB & AT 3 L OB - O L DO BIR A Fig. 2
W, WG EEEE AN 96.1 mg/L £ TIXEEZELAV)N

9 FEE D]
8t B
7 L W Bt AR
6 L
T St
o 4 i
3 L
2 L
1 L
0 1 1 1 1
0 21 33 96 1,603
TKDFEE [mg/L]

Fig. 1. HiyTaEL#EED pH

-/

PR

A [NTU]
g 8

N
o

10

Tz 109
JKDEEE [mg/L]

0
10
Fig. 2. O &K O FE D BEfR
(O) BAn v, (O) @it
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&, FEEEAY 312 mg/L LA B2 HIBE N E LR T
EmBIER SN, £, A 96.1 mg/L L0/ &SV
EVE, EBOL ORI XD\ E OB RSITZDS, B
JE3 312 mg/L UL B4 13 AT HH L 0O Tl
FEDFEDNBIER SR D o T2, TN T AR~ T R A
A DIRENFEL /2 DB E 2 KEIE RS D0 D
MBS T2y, VTR U720 D3 i FE D At
A A AZEO R T 578 L TEEMEEZ R L1
ST EERTHDTHD, Tz, :ﬂbi'ﬁ'ﬁﬁﬁjﬁ“?)ﬁ%%ﬁ
\ZAEUTBIR THLZ LD RSN,

WU, 15RO BRI zﬁﬁxtﬁ?ﬁﬂ@?’ﬁ \ZAHiH %
1TV, ZDOAEDKFEET ST A—H— T RIE T KO
BED IO TIRETLTZ (Fig. 3) . Fig. 3 110D i fpi L6
FE 0 mg/L DA Oz, B L O TR AT
DL EIL, WENEWIEE NS oTe, —F, a BLW
VOB EBIOEEAE 1L, WENREWIZER T L,
G E A REL TAMMEERTT 7o/ R, @R
IRF DB BEAR T 1@ e BE AT A kol ins 2 L
DRENT, EBIT, BEIZEH T\ FGA—2—Thb% d
BIODESCRIEI e BIE Ch D 075 E DSl ZRE L
WIRAFLT- 280, BEiD DRSS NI FA A AR
KFHLEZEEZRLTND,

3 BEREOEICRIEFTEEOTE

IREE% Fig. 4 (T~ 7, BATH O VEI BRI, B
IR DI OIUEN TR T T DA RS T, il )T,
R OA ) VBB X O T = VR BRI R (24K
P REEDMEE RN, 7T =/VERIR A/
UBBICHARE LKD) o T, F, AV UBEBE 0T
=N BRERERT DFA LB IR EEE O TRIE LIRS R,
W IVE B AR TR A R ST, B R D53 R B % i
W AICESR2 o T, VT =N RERER T BT )
RSN 5T,

80

(o))

o
u
[

= [mg/L]
5
]

20+
- A A
O
sg————CO——
0 N L1l " L1 o1l
10 102 103
JKDERE [mg/L]

Fig. 4. T 5 WA I BE D K DR D

BAAH RO NAIU B LOMR R oA 2w (@) 7 NVE P, () A/ TR, (A)7T =L,
W, 7T =AM, A/, BREF L FUoBIRTT=0 (O)YA 2w, (O)TFTT=r, (A)eRFH T
-5 4 20 40
10} (a) 3+ (b) 18l (c) 35 F (d)
-15F 2 r 30
. . 16 | O

< -20F © 1 b < W |

20 N 1 J qzs
14 +
25} Oof O 20F O
30F At o| 121 15 |
-35 . - ' 10 ' 10 .
100 102 104 100 102 104 100 102 104 100 102 104
IKDEEE [mg/L]

Fig. 3. i OGFTNKIE T KO EERITIE, SR 0 mg/L IR D55 RE2RT,
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I8 A R OB T S AR (W B UE) 2 Table 1 [ 3HE N ELRDIFE/NELIRD, EAF VU BIZOWTE
R, AKOMEEEZ LD 7 BRI WIS RERDMEMAVRINT,
ERBDOBIRN TN, WTNOMEIZBNTHZ L4 3. 4 BEREAIRIEFTEEOFE
VEEB LT ARG UL WS T REME T S RN, IR SPME VALY BA 36 L OB HIH 2D N & 7= il oy
\CHEHNET R R CTHDOEAT VU NE N ENHERIN O T, GC/MS (XL DREEMATRED —BERN 80%LL 1
7o, Fio, INHAIVBRBIOT AT RO REIZOWNT  OLEW% Table 2 (2”7, PO MmFELIE, B 33.1

Table 1. 7~ L7277 BEOFRL

BHE [mol %)
ERE
[mg/L] ALA SAR GLY ABA VAL BAIB LEU ILE THR SER

21 57 03 28 05 23 06 27 13 1.7 35
40 79 04 33 04 27 04 33 15 23 3.2
52 93 06 45 08 3.7 11 45 22 27 45
1603 8.8 0.7 44 14 32 09 42 23 32 438

PRO ASN TPR ASP MET GLU PHE LYS HIS TYR

21 05 16 0.8 294 0.7 352 15 11 45 3.1
40 0.7 51 14 202 11 299 19 14 88 4.1
52 06 13 22 15,0 1.1 29.7 22 21 7.9 41
1603 19 17 23 134 13 260 24 20 11.8 31

Table 2. AR OB OFE L LAKOREEL O BFR

BT EE—VEELLS

B
[mg/Ll] 7-Octen-4-ol 2-Nonen-1-ol 1-Dodecanol 3-Methylpyridine
21 1.04 1.01 1.29 1.16
33 1.00 1.00 1.00 1.00
96 1.50 0.78
312 1.01 0.88 2.68
1603 0.57 1.00
Bt S EE—ImiEL
RERE (E,E)-2,4- (E,2)-2,6- (E)-2-Octen-  4-Ethyl-2-
[mg/L]  Heptadienal Nonadienal 1-ol methoxyphenol
21 1.18 1.23 1.18 1.34
33 1.00 1.00 1.00 1.00
96 0.95 1.07 1.04 1.12
312 0.78 0.93 0.95 1.00
1603 0.82 0.97 0.77 0.96
Hexadecanoic  Tetradecanoic 3-Methylphenol Azulene
acid acid
21 1.45 0.86 1.10
33 1.00 1.00 1.00 1.00
96 1.59 1.15 1.18 1.18
312 0.96 0.88 0.99
1603 0.72 0.83

a) HFE33 mg/LCORELIOGC/MSE — 7 Hf 41 & L=t
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mg/L OFEHI B W TRIESN - — 7 Hfga I Lz
E—JmEO ke RS, BAHTTIE4o0EaY
1-dodecanol ¥ X TV 3-
2t cix8 >k E&E W
( (E,E)-2,4-heptadienal , (E,Z)-2,6-nonadienal , (E)-2-
4-ethyl-2-methoxyphenol ,

( 7-octen-4-ol , 2-nonen-1-ol ,

methylpyridine ) ,
octen-1-ol , 3-methylphenol ,
hexadecanoic acid, tetradecanoic acid 33T azulene) H34#
HEh, BANGIET va—/VER, BHiN6IE7 VT e
N3, Y/b:%zlx*ﬁk‘iiﬁﬁ/le‘/ﬁz@*ﬁﬁijz ZRESH
720 WIS Z O BRI KRR bR
N7, ~pﬁ%[&%u\firﬁiﬁmﬁf;@t%ﬁt&&m:@%tt
DMEINTAR T T DA 2RSSz,

4.%F% 8
KO @G E, BAT T ORI BN
WU T VR BNV AT LS L TR
{EEMERVIRITE T DI ENHRESNTNDD), B
A tHYH D pH OREFERAFIEIL, ZOTENEEL THA]
REMERDHLEEZOLND, T, BB D@ E T
D pH K FIZHOWTIE, AR E O L GO
BRI ZENHERZSND, i O EZE Iz D0
T, ARDORNEEZPED AN F G L TWAHEEZDL
D, KOFEEIZLHEH OBEZEITIB O TH [AERR
B MIESNTNDIY, KFERIZIS T DB A EKDHE
FETIE, V7K BN 96.1 mg/L LAF ThiLEAm
AT L ATEE DT/ NEL, 312 mg/L LA RIZ70 % L
DR ENIAR CTEDIEE DOREMER 5 DIEHEZD
T, BBE T O AR O B R T AN E i E
mzoni=nb, ZEOINTT AT IREZID—F
D EWERERL 5y DK E L TAIBIZ KR N7 12 H
HREFESTIENRREES ZDND, BHkrDEREE
AP ZETTERVDR, AFELORE RDZ NG DR
B I RAF T DI LRS-, B DR H
[ZOWTIE, BAADDD T IVZ I B B i B CHED
VAR PR, BEIDLOA ) A RBLIONT T = VRO
BT E O EESZ2 T 72 o T2, BV Do L
AIBR B OB HOWTY, B SEEO R AL
WAENHDLOILENR, T BRI BT
Eiﬁ{tﬁﬁi)xéﬂ XN oTo S, BRI L ORI T
e DY HH BT S DB AE T DT LRSIz, AR

BRIZBWTHFE 12 OFERMALE D FRES N, ZhbHD
UG REBERMEZ R THORHY, FrlZBAm T
@ 2-Nonen-1-ol L D (E,E)-2,4-Heptadienal 1%, BE#H
I TENENRABLIBEI OF K[ 7L THET B
TR 10 DL EDOFERNG, HiHtOEE - a7
SMBIR pH DI 7 bR 3K DR BE 0D 5284 7R <
2T, SHIZERBIOEFRR D BELMEIZL I TDOE
ENECDHZEN DT, BATB IO EZ A7 it
TEVIZIB TR DRV VR DNE L TODEVD @RS, F
(W H R BEDOBLEDBITIELWEE 289,

5. S DRE

*ﬁﬂjé&ﬂmﬁ%ﬁﬁk’\@ﬂ% ek, AN T 7 IR A—H

gL T Ara~ 777 GC/O 7L % FIH L’Cfﬂ%’é

g@“é EMFET NG, £z, FRS O KT

DWTIE, SPME JETO7 7 A /N—DRERENAREL
T, R DT 7A/3— L TERFNRREL 220 A B ED
FREN TR TER ST REEDR H D, LTZ3 -

, BRI R TEEOBALD RETYLERD
éb%%ﬂhm\o ZLUC, KO EENEBIZ T ORI
\ZEDRREF 59 5% B ResBRICLORRGE T 2003
boHEEZBND,

B
ABFIETIIC DI, FRAE SO EHR I -
P2 () WA R AL L

5| AR
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No. 1569

Effect of Salt on Umami and Flavor Components in Dashi

from Kelp and Dried Bonito

Yoshiyuki Watanabe
Kindai University

Summary

The preparation of Dashi soup is a traditional Japanese process established over a long period of time by
experienced craftsmen. Recent scientific studies have been used to improve Dashi quality and investigate
phenomena occurring during the preparation. However, there is little information about the extraction of umami
components, particularly for the production of flavor components, even though it is known that the components
contribute to the palatability of Dashi. This study examines the effect of water hardness, defined as the total
concentration of calcium and magnesium ions, on umami and flavor components in Dashi soup prepared by kelp
and dried bonito.

To prepare Dashi, this study used commercial and tap waters of different hardness levels, as measured by a
chelatometric titration. Five grams of kelp was heated at 60°C in 300 mL of each type of water for 1 h; the kelp
was then removed, and the same type of water was added to bring the kelp-Dashi sample to a volume of 300 mL.
Then, 10 g of dried bonito was added to the sample, and the mixture was heated at 85°C for 2 min to obtain the
bonito-Dashi sample. The color difference, turbidity, and pH of these samples were measured, and the umami
and flavor components in the samples were analyzed by HPLC and GC/MS.

We found that the color difference for bonito-Dashi samples decreased with increasing water hardness and
that the turbidity of the samples rapidly increased at more than a specific hardness. Glutamic acid amounts in
bonito-Dashi samples decreased marginally with increases in water hardness, whereas the extracted amounts of
inosinic and guanylic acids remained unchanged. The levels of acidic amino acids, such as glutamic and aspartic
acids, were the highest in bonito-Dashi samples, although the amount of most of extracted amino acids did not
depend on water hardness. Using SPME analysis, four compounds in kelp-Dashi samples and eight compounds
in bonito-Dashi samples were identified as volatile components. The chromatograms showed a weak dependence
of the peak area of these compounds on water hardness. Accordingly, it was concluded that water hardness
affected significantly the appearance of the Dashi but not so much the amounts of umami and other flavor

components.
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