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Effect of water hardness on the chemical composition and taste of soupstocks

WARERTS i & — ™ REET0AR™ K EFE T MR T
Mariko Sakamoto Kazuyo Kohno Mayumi Kumagai Hirofumi Akano Keiko Hatae

Three kinds of mineral water with different hardness (natural water from Alps, Evian and Contrex) were used
to make soupstock from bonito, vegetables and beef. Total-N, free amino acid (FAA), IMP, GMP and orgaric acid
contents were analyzed and compared, and a sensory evaluation was carried out. )

The FAA pattern of bonito stock was different among the water samples used. Although the sensory evaluation
showed no significant difference in the overall preference among the water used, the stock made with Evian and
Alps water tended to be preferred. The FAA was highest in the vegetable stock made with Alps water followed
by Evian. The sensory evaluation showed that both were significantly preferred. The beef stock was clear with
Contrex, probably due to the highest weight of the separated scum. The total FAA was the highest with Evian
and next with Contrex. The high IMP and GMP with Evian and were most preferred.

The chemical composition of the stocks prepared from the three kinds of water differed in hardness. The prefer-
ence was affected not only by the chemical composition of the extracts but also by the taste of the water. The bal-
ance between the composition of the extract and the taste of the water was the main factor determining the pref-
erence.
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HHY, BEEBETE6OBBISHLEN)IZLTH
29, BADKEES ALICEIDE, KEKEIHI VST A
300mg/L LT, =7 %3 %4 300mg/L LT, pH5.8~
8.6 LEDHLN TV,

KBRTE

1. ##

(1) K:EEORLD IEOMHMOKEH . T4
bbb, BT INVTAORKK (BEER 30mg/L (8kiKk)
YhY=T7=X(#R)), =T (WE 201 E (FEK)
HNVEAPRBEIAS VY =), I3y Lu s R
(REER 1,551 mg/L (BEK) ¥ b =) TH b,
INHDKDERER IR LT

(2) BEHELH UTo3fEEL,
L7

POBEEL L IZARADID BEIRE %12 ARATHI
STHLWEEHALLDEERIZH W, BEALL
HIZ 3% EEV L1 S RmEkGE 3 5 HEE, AR
& 3MERTHEL, 1,000mL IZER L7720

BEA—-T . 20T 10g Fr_XV50g FAF
100g, V¥ HFA4E20g2ARTIWHIZL, 32TbIFTEFR
FNEKLISL &L BB, Bk 1 BRI % kbt
L7ze DA% 3HEREL, 1,500 mL IZEHF L7720

FRA-TA v 27 FABR%HBMEICF>T3cem
A, FRENKLISL & ELITE L, s 3
BmE L7z Z0& EKDEEDIIB~5C 2HEDLH I
KIERH L2 MBEPICT 7 2B R Lol
DTERREIID LD o7z, MBEKTHRATNZ 3EICL TR
L7205 1,500mL I2EE L7z,

STEOKDOBIE T COBMITVWINGITLE A EER 2D
o7z EEBII3EMEEL
2. WEROEE
WMEBEZSWERE (TN-100, =FLEHR)) 12X o7,

it

TEE > TR

3. EET7I/BOEE

HHEICE D7 I BoNEt (HAEF JLC/500V, 4
W7 I BT AT L) TEELY,.
4. A/ CBOEE

FiEIZL ) HPLC (BEEG T AT 45, #1545 1 YMC-
PCKpolyamine II, E&EBEEN) CTE= L7,
5 FREOEE

WL ) HPLC (BHEBRGIT O AT A, BT 4L
Shim-pack SPR-H, BESMERT) TEE L7z, EBROK
AL, BRERICEL QX1 E B L2ai kLD o7,
6. FRAX—TZArYID ‘B<” OFEE

A—=TA by 7 2B LTHAMIE2WEXEDOT IS
HET3IHAMERL, EEr2llEL, €61, KDA%
[ UREME L, RBICANTEL CEEBOWEOERE
FEEL, TRERICHATNIRTHEOEENHELF]
WCT70E=RE L7,
7. FROHHEREE

A—=T RNy o &ESTMBFZEDOFERE 2cm AITHE
L, 77 AF v —7F I 4% — (TA. XTpluse FiLIEH
(#) v, BE0.6cm ARSI Vv —, TS5
V=AY — F10mm/ T, HHEHEICETS L WITEE
WCEHED60% T CHEMRABELITo72,
8. 'EHREFTH

SEOEH LiTIZoWT, EMEIC L 2 ERFMEITo
2o PL—IZ3TEOEM LitE 30mL, [ EHOEKE
B LIKEKREVN S Y 7B X EMEE O/ SR
WL 7, BB v T 3HT0EEE o, FEF
BEERLETEIIICEE L, BREBIX, HRbLIFIDIIC
THhoms, EYOFELE, Kbo THLKROFE L&
ACHDEE, HADEE, ) TADHES, BEHRITE
LETHhb, RANEBHERFREDOFESE, BF, #HAE
30 & THERL L7z, RGN AET %KD Newell & Mac-
Fahren' O THRE L 720

F1. EBRIHEALZIBOK (ERIZES)
M7 IV T ADREKK LT IYMLY IR
ATEA FFATNIATNTI A= — | FF2INVIZTNI+—F— | FTFa2INIFTNTA—F—
g 7K ($E7K) K (FERA) K (BEIK)
R REE BA 75 VR T VA
FIRALH 0 0 0
FThrUT A 0.65 mg 0.5mg 0.91 mg
AN T A 0.97 mg 7.8 mg 48.6 mg
RTAYVT L 0.15mg 2.4mg 8.4mg
FY T L 0.28 mg — 0.32mg
W #30mg/L (#Ak) 201 B (HPAEK) #71,551 mg/L (FEAK)
pH — 7.2 7.3
112 (428)
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1. WEXR, ER7I/BHEICI/ OB
BMT7NVTAORRK, TE€T7Y, aV Ly 7 ATEo
REBERLHOREERE, BHTI B 1V VB FTo
WVEROPERERE T 2~41TR LT,
1-1 »oBHiZZL

INFETHOBEHELOKRS L LT, #EET I/ ETIE
CAFTVUBREDEL, DWTTISy, YYv, FIUY
VIINWEIVEE AT R ENPREIN TS, T,
TrRYY, ANV YEEND ) KO REL BB
REILTHo7z, (R2)

KDBENZ L BPOBHZLOFES TIIEBRIEED

VICKELZETEHZWLOD, KOBEEIZL2EEDOEMN
Hotzo BTIWVTADORRKIZZ D)V, TIT=0H%L,
IEFVRINVEIVEEETO) Y NYUHREL, Y
VRS hhole AV Ly ALV VBRE L,
EEET I JBEOHT, Y F 2L OEFEERREIFED
BNTWS, ANy, 39) D R3Ehoiz, D
BEHZLEREOTARSEA ) VY BRTHBD, T b
Ly 7 24V VBRIZGVDITVE I VBRI R, 7
VEIVBOLS NI T VIEA ) VB Rp o7, 3
HOKOBIZZDL ) TENDED - BHIZOWTIZSH
W OLEDND B, BB, TANTFUVEIZENDIFEIZ
Bhaproiz,

BB DOWTIE, 2 oBEHE LIRSS &8

E=Vbol. 7z, HEEET IV BOFT)Y, TUF IV MonTBY, 2ITOHLEo/3EOKDOMIZIZE A

B, 70y, 7=y, NYY, CARFTIY, ANV Y EERII P72,
x2 3HEOKTHELLZ,IOBH LPOBHBES
BT NVTAORBIK | ZET >~ avhbLv R
pH - - -
£%% (ppm) 467.04=1.82¢c  |515.392.23b | 568.59*+2.96 a | %**
Tau 7.68%0.05 a 6.4220.14b | 7.54%=0.11a | k%
Thr 0.21£0.02 0.21%0.01 0.21%0.01
Ser 0.17=0.01 0.16%0.01 0.17%0.01
Glu 0.36+0.01 b 0.42x0.03a| 0.35+0.02b
Pro 0.53+0.25 ab 0.70£0.13a| 0.27+0.00b | *
Gly 0.44+0.01 0.43+0.01 0.43+0.00
Ala 1.91+0.02a 1.73£0.04b | 1.85%0.02a
Val 0.28%0.00 b 0.31%0.022a| 0.27+0.01b | *
[ Tle 0.26=0.02 0.26+0.01 0.25%0.02
(mg/ 100 mi) _
Leu 0.62%0.04 0.59£0.02 0.56=0.06
Tyr 0.26+0.04 0.24+0.04 0.23=0.03
Phe 0.33+0.02 0.33+0.03 0.35+0.01
His 62.50*+0.54 a 53.01+1.47b | 67.14*4.86a | %*
Lys —x— 8.42+0.36 —x— '
Ans 10.33+0.27 10.35%0.08 10.71%0.11
Car 2.10%£0.09 ab 1.8520.22b | 2.41%0.16a | *
WEET I BARH|  87.98%0.75 85.42+2.39 92.75+4.80
EAE 0.00 0.00 0.00
JNa v 0.00 0.00 0.00
] D= 0.00 0.00 0.00
(mfﬁiﬁiw any g 0.67 0.00 0.71
LB 98.20 90.98 100.17
a0 3.88 3.05 4.24
Z4=R 7 T 0.32 0.32 0.50
A A0V 14.88+0.01 b 14.49+0.02c | 16.38%+0.02 a | %%*
(mg/100m) | 77 = VB 0.12+0.00 0.12+0.01 0.14%0.01
* p<<0.05, %% p<0.01, *%s%p<0.001
(429) 113
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%3 3HEOKTHELLHFEI - SHOBEHES
BTNV T ADRKK Y7V avrLvZA
pH 5.88 6.84 6.73
£8F% (ppm) 368.32+7.87b |323.99%£3.19c | 374.58%2.13 a | %**
Tau —t— —x— 0.07+t—
Asp 9.54%0.06 a 9.15£0.14b| 8.82+0.15¢c | **
Thr 2.96%0.10 a 2.39£0.11b | 2.61+0.08b |*%
Ser 4.38+0.16 a 3.60+0.10c | 4.00£0.03b | k%
Asn 32.13+0.39 a 27.10+0.58b | 26.91=0.38b | #%%
Glu 13.09=0.21 a 11.95+0.26 b | 11.99%0.17b | #*
Gln 18.02%0.94 a 14.28+0.30c | 16.26%0.48 b | %%
Pro 5.69%0.33 a 4.74+0.37b| 5.67x0.20a
Gly 0.70+0.06 a 0.51£0.05b| 0.65+0.06ab | *
Ala 13.02+0.24 12.23+0.53 12.20%0.04
a-ABA 0.37+0.02 2 0.20£0.04b| 0.24%0.04b | k%
Val 6.37£0.40 a 5.04£0.59b| 5.71%0.24 ab | *
Cys 0.59+0.11 —x— —t—
738 | Met 0.88+0.04 0.90£0.10 0.98+0.11
(mg/100ml) | le 2.59+0.08 2.27£0.18 2.34%0.11
Leu 2.35%0.14 a 1.85+0.14b | 2.13+0.10 ab | *x*
Tyr 4.26%0.12 a 3.33%0.25b| 3.40+0.24b | %%
Phe 3.26+0.13 2.93+0.12 3.26+0.16
GABA 8.00£0.14 a 6.69+0.07¢c | 7.04%0.10b | sk
b-Ala 0.44%=0.11 0.41£0.07 0.33+0.36
Orn 0.18%0.01 a 0.09£0.03b| 0.20%0.02a | *x*
His 2.77+0.14 2.59+0.09 2.70+0.02
Lys 6.30+0.50 a 5.30£0.21b| 6.06%0.15ab | *
3M-His 0.59+0.12 0.34+0.31 0.52+0.23
Trp 1.68%0.25 2 1.14=0.11b| 1.15€0.20b |=*
Car —x— —+— 0.30x—
Arg 15.500.49 a 12.11+0.39b | 16.40%0.61a | %%x
WHET I VEEAEH| 155.65=1.77a | 131.13%2.46 ¢ | 141.68=0.66 b | sk
HAE 0.00 0.00 0.00
V2= 0.00 0.00 0.00
=y 46.25 42.59 48.10
(mg;ﬁ/ﬁ?ml) ansm 0.77 0.81 1.16
LBk 0.70 0.63 0.91
{373 1.90 3.33 3.30
Yuasivy 3 v 25.47 19.94 20.92
i 17 UBE 0.00=0.00 0.00=0.00 0.00+0.00
(mg/100ml) | 77 = VB 0.21+0.01 0.22%0.02 0.24+0.06

% p<0.05, *%p<0.01, s*% p<0.001

BT I JBIZOWTRINY IV, FVF IV, TR
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F£4 SEOKTHELILFRA—TRA Ny 7 HOBEHRES
BT VT ADELK IYTF Y avhly s R
pH 6.15+0.15 6.36+0.15 5.68+0.07
2% (ppm) 1,127.43x11.05b | 1,224.33+23.28 ab | 1,190.71£10.55 a | *
Tau 12.68= 0.06 b 12.73+0.23 b 15.00+£0.47 a | %k*
Asp 0.95+0.07 b 0.80%+0.09 b 1.60+0.35a | **
Thr 2.91+0.25 3.05=0.08 2.96+0.04
Ser 4.10+0.53 4.42+0.10 4.03+0.20
Asn 2.04%=0.15 2.01+£0.22 2.10£0.18
Glu 5.08+1.13 6.13£0.05 6.35+0.75
Gln 581+1.28a 3.73£0.07b 6.83+0.58a | **
Pro 3.06=0.56 3.28+0.35 2.68+0.39
Gly 5.22+0.04 5.48%£0.11 5.31+0.17
Ala 18.48+0.13 18.06+0.15 18.70%0.40
a-ABA 0.24=— —+— 0.38x—
Val 3.33+0.13 3.75+0.21 3.47+0.34
738 | Met 2.36+0.19 2.82%0.22 2.17+0.51
(ng/100ml) | Tie 2.44+0.06 b 2.76x0.19 ab 3.08+x0.35a | *
Leu 4.79=0.11b 5.58%0.34 a 561x0.20a | %%
Tyr 2.83%0.36 3.15+0.58 3.49+0.50
Phe 3.00%0.33 3.74%0.38 3.30+0.38
b-Ala 0.48+0.35 0.43+£0.13 —*—
Orn 1.19+012b 0.90£0.20 b 1.90+0.24 a | %%k
His 2.01+0.63 2.27%0.11 2.00+0.75
Lys 4.52+0.91 4.94+0.31 4.66+1.43
3M-His 0.46+0.21 0.55+0.13 0.58%0.58
Ans 13.75+2.46 16.98+2.09 13.23+£1.71
Car 121.62+0.85 b 149.55+4.32 a 119.39+2.68 b | ks
Arg 5.47+0.79 6.57x1.44 5.55x0.83
T X BREE 227.82+1.25b 263.53%6.39 a 233.93+7.80b | *%
iy 0.51 0.22 0.23
V2= 0.35 0.00 0.87
) v 0.83 0.56 0.79
(mf/ﬁ%ml) aNny g 5.67 5.40 6.64
FLEE 226.76 251.62 227.87
{303 4.00 4.78 4,66
Yarsiy I U 22.11 17.43 26.42
KEE 147 VR 3.89+0.02 ¢ 8.63+0.04 a 4.21+0.02b | skkk
(mg/100 ml) | 77 = LBk 0.13=0.03 b 0.25+0.01 a 0.14=0.01 b | sk

* p<0.05, #*p<0.01, #*3*% p<<0.001

RER BIV, Z{OEHTIVBRIFBEOEVRD 272,

(%3)

BMTNVTADKRKTIZI ) V) TANSEUEE 7
N1 v, GABA,

AT EY, T I VR,

TI=,

WERIZY T8, BRSO biehs, 3B L2 0T

ERpol:ltORERT aberolz, LML, Thbl

VU VE, BLALOTI/BIBWIHRLE P27 B
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JEEESHLTED, ZWVEIZ,
INVEIv, FYY Y, af vy, Ny,
VHREVELRDDOTH o7,

TR, FRARA—TA My 7 TIE, REE )Y,
TFTANRSGSEVEE VY IV, 4vaLy, afi v
FNZF, NIV, 4 VEE ST VERIC 3R
DKDORBNCEBEDEN D o720 BT VT AORKKIE T IV
¥ I Do, MIEE Wb dEr-T, TET
BAvVaALAYy, aL vy, ANI Ty, ATV T
ToNVENE L EHET I BROARIE S o, TV
Lo r2 2y y, TANSE U TNy, 4V
OAy, a4y, FNZFURENoT, (Fd) K
DEIZ L BEBESDOEVOHEBIZOWT, —KICHA
DY NTEDHL, BREEMES V8 BIZ05M R
DIFEVIS, By V7 BTk 7212 0.0l M EBEEOK
AT A 2 E LN TWAEY, Lal, 22
TR IEMMALTWE I RS, 3EOKDHEICKSD
SEARY N Rt = Rl e S N
2. SHAX—-TANYIDTY

BT7VTAORRK, €Ty, 2V Ly ZADT Y
XFENZFENL.68 1.77, 2.84gT, I MLy A%
Mol (£5) ZOBFIIEMEBEOE/KIZT 7 28R
TWVREWIRBEFBOBERE R 5720 7272L, TET
(REEE 291) &RT NV TADORKAK (RERE 30) TiEZhiz
YEI D072, FADA—T Ay 7 OT ZIZIMMERK

To=v, FvI Y,
tyy, Y

£5 FHA-TAbPYIDTIOWLE
(g)

[y
| TrE" | koK ii;,;@%)
M7 NVTADORKK | 2.43£0.72 | 0.75=0.13 1.68
ZET 2.85+0.49 | 1.08+0.21 1.77
s VN 4.50+0.79 | 1.36=0.09 3.15

Y A=TAby EELTANICE 2ER
3IEOKERA-TA My 7 LEEEMMAL, L THMIC

BEY VSIBERENIS R L EVIBREY b b, %
72, BHIDA—=T ALy 7 DEBOIZOIZEEL 7D 5
WAV YT A RRINT 5 ERENTH B 2 & HHED
ENTBY, AVYIADENIL MLy 7 ATT 7%
CRBESNIZ L E—FT 5, MBFFDA—-TA Ly 7id
AR ZAEIET U TIREATEY, BT VTAD
FRKTIZEB o TV I NEEMITELDTH B,
T ELTHEIPNFDENHEA—TA Ny 7 DRRESE
DENE o 72T RN D 5,

3. MBEOEROYE

JFEDKTA—TFTA by 7% EoE)DROYEL A
FELEZD, WITNOEEDENLRPo7/-0T, FHEIX
BHET Do

WAKTEDL LRI ONL BB LEVIRELHDLN, &
HOEBRTIZFDOL ) ZERIEN R o7,

4. EHEESTE

SHEDOEH LT O EREEFMOMEEE K 6~8 1R L7

POBHEHIZLTIZIY MLy 7 ADNB D ABRL, A
B0 T2e BTNV T ADRIRIK D B AR & SNz, (R
6) LaL, L LToFT LI 3EOKOBICE
BOEEFLPo7. 1272, BT NVTADRKKELET
VOB ENBMBENIIH oIz, MER, BEHETI OB 1)
UBRIZa Y MLy P RIS Do, EAEAETIES
WHDDZLANAY Ny A Eholzl ehb, 2
DEIBRERI oI DERDbNS, DOBEHIZZ LI
KBEL TV EDORBADTEIIKEOREVEEAIZL
THDOThrbZ b kv, FROA—-TA My
e BN HAND LIRS O L w0 BHEIZZ LTI, BiF
Y DEEFAETLRONALICTET YV EET LT A
DRBIKDIKED S DOBRE D HHETHERI L TW5E EE
ZbNb,

B — S TIEE TNV T ADORKKIZE Y H34 7 L, B
PIFFLL, 2 ALEARDEEL, —F, Iy bLy s A
B ) DR RTINS, 2 S A EERD Do T2 (R
7 ETNVTADRKRKIZTNY I VERE T AT XU

ol ER BELHEPFENLEZEZOND, &L LTOHFELS
#£6. 3EOKTHEL»OBEHLZLOERTM (ELEE)
BMTNTADORRK | €7 |2y Ly A
ZLOEY DHENIE 73 57° 38° *
ZLOFEY DIFE LWIE 58 56 54 ns.
BROUEE LW 54 53 61 ns.
2 CHDEEIE 51 65 52 ns.
A DIEWIE 53 67° 48 *
9 FADFRNIE 56 58 54 ns.
ZhE LTHE LVWIE 50 55 63 ns.
n=28 % ! p<0.05
116 (432)
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R7. 3HOKTHERRLIBRRA—TOEERME (ELAE)

M7 VTAORK | 287y | Ty MLy R
PZLDOE ) D5EVE 88" 49* 43 ok
ELOFY OFE LVWIE 73° 57 50° *k
RO E LW JE 49* 57 74° EE
A CHDIEE 79° 57 44 EES
HHOHEE 79° 57° 44 ok
3 FARDFRIE 56 55 69 ns.
L LTHELVIE 50° 56 74° *k

n=30 %% :p<0.0l

%8 3TEOXKTHRELAFHNA—TA Ly 7 OBREFHE (RELERH

B7NVTADRKK | 87y | ar by s R

7L DE D DFRGIE 34° 62° 84° *

ZLOFEYOFE LWIE 57 57 66 ns.
RO E LW 58* 51° 71° *%
2 HRDIEE 67° 70° 43 ®
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