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Salt-reducing Effect of Vinegar on Cooking
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This study clarifies by means of a sensory evaluation the effect of adding vinegar on the salty taste during cook-
ing. The panelists could significantly distinguish salt concentration differences of 1.0% , 0.8% and 0.6% in chicken
soup stock, and 0.8% and 0.6% in mixed vegetable soup ; but they could not significantly distinguish such differ-
ences when a 0.135% acid concentration of vinegar had been added to the each soup. This effect is thought to
have been due to the strongly sour taste of vinegar making it difficult to distinguish the saltiness. The panelists
could also significantly distinguish the salt concentration difference of 0.8% and 0.7% in mixed vegetable soup and
tofu; but, in some cases, they could not significantly distinguish the difference when a 0.01-0.04% acid concen-
tration of vinegar had been added to the lower salt concentration of soup and tofu. This effect is thought to have
been caused by the weakly sour taste of vinegar enhancing the salty taste. The results of this study showed two
kinds of salt-reducing effect of vinegar, and enabled the amount of salt to be reduced by using the effect most

suited to the type of cooking.

¥—"J—N: &F vinegar ; 3£ saltiness : BEE acidity ; BIEXR

FERFI  sensory evaluation

=1

HEEIEEBE® ERO L T ANREMNLBRARETH D,
BIEIGIELSF MUY AR E D& T AIEKAKECTH B,
BRIk & SRR O EERIZ OV TIE I N E TIZE  OFFZEDS
FhhTBYy, EBEY 13 1~2% EEERICLE O
(0.01%) =Mz 52 &THE2SE (GEE) M58 452
EEREL TV, OWS?Y 3EHEY AV CRBEOREY
LTHEY 0.3~2% OEEHFEIZ L T0.5~2% OEFED
W (EBEOREERE D 4.53% T 5 2O FERERIEEIZH
0.023~0.09% LHEETE L) THEMIHRL LI L2
HELTWD, bitbid 7 v — 75 S ERRIE R DAL O f 4
REEETLLELET T, FARICOEORRE (BRERE L
T 0.005~0.02%) DOEMAEIEIEE 0.7~0.8% D7 L&
OIER T IEET A L v MG L, T/, BIEKEBERTIC
WEREOBMBMED /2 BEOREESEETLIZLICL -
T, BEOMABMES L CRBHABE I EEIETI2 2L
PG L7 BIEOBREIIISMESIZ LD ET AR
BERO—RESOLNTEYNY, Z0k) 2ERFICL AR
BRIE R RO EEERNEOKRICEBRTE 20 L
WS NE2, ERICESNLIHERIIBNTOEDOERK|C
L A EMROBEENEOFEICOWTOREM LTI E 754

i

C MRSt IvA Y
(Mizkan Co., Ltd.)
* R FRE
(Wayo Women's University)
S EME MRSHIVAY T 475-8585
TS T RATE 2-6
TEL 0569(21)3331 FAX 0569(24)5028

salt-reducing effect : ¥ cooking ; B

BTV,

F7o, BEARZ &CIIEREE M LA AR <
HASHTBY, ZNHORKETIEILEEOEEID L
BOAFENERENTHDL I L%\, Flz1E 55 1
BEELLT BESHFE12g120 L TEEHEE L TH
0.6gDAEEEFHRE L 254 OHERITCEESA
E10glCH L THERRE LTH04g0EBEZERA LS
DFVNHOHESZEEFBNMLTVA, T2, F)NY, E
MeY ZEEOWEBIZB T, AHERE 0~1.0% OFE
WCEEBRIEREE X LT 0.2~0.5% OREEZRIML 25410
BRIZPERON L BEBENEEN T ITOoNZ L 2L
Twa, LAL, &8 HOLY 13, AEERICSZED
el (0.05% LLEb) #inz7-35A0IERIIEHEINLE D
T %L, FCHPTHERELTVWDI NS, BUE
PR 2 BV 72 IR AR TR O SR R R ILEERR 1C X B IRRRIEE I
LBAMBTERCTREENE 2 5N b, AR ITRHIC
FECEEEAE DT A L, WO AR THLBVLIENGR
% &, FEROFHANE  ORBERIZEH SN TV S5,
HOWEERR T AW AREOBIERMRICE T A5 IR
STV,

2T, AR TIEEEIC BT 5 AFEORIERIZOoWw
TOMREED L7120, B EEWREZFAT 5 BIERNE OB
Zes LTI, TEHNEBEOEES (Jr—5r) TV
ELTHERDBENES I LHEEEMAY DRPVA—T (3
v 7 ABFEA—-T) 2 B TEROE L FOREZITo 72,
BB SRR I 2 TERDFRICFHT A A - T TH B
72, BHESZLEORBR T, &EL EETimEY RN
I EOEROE L FORELIT- 72, 72, LEOEE

24 (238)

NI | -El ectronic Library Service



The Japan Soci ety of Cookery Science

BRI BT 5 AFEDO IR R OMRES

BRAEFHT ARESROMIE S L TE, BRRIIMIBRES
CRBOEMAY DEIPVA—T (v 7 ABEZA—T)
EHOWIHERTo72. 8512, HARTOEEZ EIFER
BTHhrEWY oDy, EFEEINZ 72E (FEEH)
EHWTBESHRIIOVWTHEANRL 2D, TR TORELS
2ol

BREZER, BENS R DA RTEEO L 0N H Y 7,
AT — ISR EICAVONTW A BEEE L TEDEE
EoKEE, TR EORRBERUANOEFRTTEE 7 ARE
& LUTRERZ Y, EFFOERIZ L 2R OEVIZDON
T IEEIT 577,

ES Wb

1. #H#

BE BYEE MRS I v h o RWEE BE4.2%),
K GRA&H I v h VOKEE, BRE 4.5%), KERE (k
K&t I v n VHZTORERE, BE45%) O 3EOAEREY
Aviiee B, BRIE LGRS MY Y AEEE VI
ELEFEOTHFEEEL Y, BRFTOREBE 2 FERYE
(w/v%) ELTERLZDDTH B,

BiE 4t (BHEFEEL 7 — HEILF M 7L 99.6%)
RV,

EEXFEY  KEWEFRTFHLYRE (SRR TER
Aaett, ¥ 7 A L UEEE 1,450 ppm) AV
BAESELE BRI XA—7 (7 FEGBEAEH)
12g (BEEEEE4LT4g) &, FiEENEE (1.26g~
5.26g), AFE 0g$/-1330g), B+t OmgF
721350 mg) EAWCEREL, 1,000ml \EEE, AMTAH
WEIT VIR 72,
IVvIRBEX-T SHBIcEiERE DK (1,500.7 g~
1,575.8g), A5 (0g~4.4g), HEHEXI v 2 (KX
SRR, oV, A a, XTS5, AU A
CAEINIZL2b D) 410g, BRI A -7 (7 F &
mEREH) 24g BOEMW (Fv a—< kA&
10g BolLxr) (AY—FEMmEKRASH) 02g %2
THKTIE L 720 HiER &% L THATH oz z
WBEL7C, I Kxlkd, KIBEERER30g (FER B
REMHb—H ) 15g%KIGgIiZBEVADLD) BLUE
P 150 g MM T 2R, BHAT2H0BmMER L7z, 0
%, SEWAICED, 40C LT ETHHA L% BHES
DAKBLUEEDEE 0g~7lg ML, I v 7
AEFEA—-THE 2,200 g ZHAEL 72

BI85 CERastal&ER) 22Xy Fr——Dk
WIS AHEEVCCKREY 5725, TH8ICANTHZIER
AWTELLT D oR8 L7, FrEE0HEM (92¢g~105g) &,
BEE (0~13g) F7/2idk (0~13g) ZiRAEL 106g DA
Ry A A L/ § 028 L7508 1,800g ICFABKRWE
105g %Mz, E<RELEBSELFHBL -

2. EfeFHf
2-1. #EBF OEWIERNEE I OTE

ERFMOMmEEE L, MEXTFRFCEET S 20 %A
DELTFEE1~3 %L Lz, £9, EFELZHEMNL T2
WESLZLIE, IV ABREA-T, TET, #HEES
HIRBEE BRI TEANE ) PHERT HEEEIT- 72,

BALZLEORBHIZHTOEEEZRZL L7290 ml BFD
TIAFy 7Ty FZ15ml DEROZLiEE ANTDD
Rz, WERE OIRRFBRIIRE I OFE I EIRRE 1.0%,
0.8%, 0.6% ® 3FEED 72 LA OEEOR S DNEARL
@b EMEETH W TER L, & & Newell &
MacFarlane |2 X BB EOBREIZ IV EFEEORELHA
RJzo Flz, RO E LEOAEL 72

Iy AFEXA - TEHBERAEDOF v v IR E T TR
Fuv Ny (TA4F VRS ICEMNZIEYE—L R
5E91250gx AN, Fo, ERGGETHT60C 12k
BELTBW:2E%, ZHOEELEFRLLZ10mlAED
WAy FB LD HW, #EREOIEWREEED O
ATIIEIREE08% &£ 0.7%, BXU0.8% £ 0.6% D
28ED ) L TIERDHR VR L E I 5 Z ARG TE
L7z T/ RO F LSS AR LA L,

SIEEEIHTOE B AR L 72 100 ml EOMRT v 7
1240 g DEROAE T AN b D% Tz, HEEOE
BREEBIRE ST DT EIRIEE 0.8% £ 0.7% 25 E D9
5L THRRDGEVER 2 BT 5 T HEIETER L, £
72, BROHF L2 ZHEBEREIZL DHRE L.

HE LRI AERIE T » 2B E L. e E LI
FTAHEN, HReGETBLALAKTOZO T CZEEL, BE
WEKSBEE, ELEEEZL) —ERboTlwnwZ L
725
2-2.  AEERINC X 2 RE RO M

RIFETIEEEAKE =005 L, HEBEEIV—TD
BEEFMICL o T, BRE2RIML2VWEHEICEEISHERS
NCW /- EIRIBE P ERE 2 NI L 72356 128 B3R5
ENLL REHREERIENREFL 720
2-2-1.  FRWEEWZ R L 72 BRIERD R o 354

EVERER 2 FIUA L 72 RIE R R ORI, EIEESR L
D, BREEENF UEETHELITo 7. B LIEIX
BEBEED1.0%, 0.8%, 0.6% T1,000ml ® 72 L iEH
WoREEDS30 g & ENH LD ICHmMLAbDE W, £
7o, BEETHAEWEERLBE L EBICEREREIT, &
HREEA1.0%, 0.8%, 0.6% T 1,000ml @772 L HIZ
KEE30 g EEFTHEM SOmg BETNL L HIZHRIML
LD ERG, ZLETFOEEEHFEOBEEIZ0.135%,
T4 VEEIZO.0Tppm & b, RAEHE, 2-1 B
WCEHTOBREERELZIOmMIBED T I AF v 72y 7iC
15ml D7 LiEE AN b D% fvi, 3EEOREHZD
WTIRRR O S DNIERL, RO F L S ONEL %2 5242 5 AL

(239) 25

NI | -El ectronic Library Service



The Japan Soci ety of Cookery Science

H AR ERRL 58

Vol 42 No. 4 (2009)

FETEHMII % 4TV, Newell & MacFarlane 12 X A EZ#E®
BEEITo72,

SV ABFEA-TIZAEBEN0.8% £ 0.7% BLU
0.8% & 0.6% T %IT> 7, EREIIRWEE KBE, *
BEEO ITEE Hv, BALELEORELFHICA— 7 h
OEREHEEEN0.135% & 25 X IITRTHOA—TFIZ
WML TR L2, $hbb, 2,200 DA—TRAAFIZ
BUIEEIX Tl g, KEEE KREREZ66g &I NL L) IR
L7z ¥eERE, EReSEEOFNEIL, 2-1 BRERZ DIEM
BIRETI DR & R DS TITV, HRROE X, RO F
L& x2d ZR#E, AR CEMEiR 4T o 720
2-2-2. D EOEEWRE R L2 REN RO

LEOFBERE R LR R OFEIE, SEEEOK
WEEHIEEE 0.01%~0.04% & 2 5 L) IV BO AR
WML7235812, BIRREEOTHVWE L EREEENFE
WHEBITELR BN E) ERRE FETIT- 7,

Iy I ABEA-TT, AEEIEREHN0.8% TEREEZMA
TWiWwA—7&, JEEEN0.7% TEFEEZMA A —
TTHEETo7, BFRIRYEE, KEE, KREFEO 3EE
v, BYEE, KEEZ A — 7RO EREHRERE2S0.01%,
0.02% &7 % & 512, KEFEIZ0.01% , 0.02%, 0.04%
ER B XHITHRE L, Thbb, 2,200 DA —THE
FRICEBEIE5.2g 10.5g7%, KEEWE4.9g, 9.8g75,
KEFEIE 4.9g 9.8g 196g2EEITND LHITRIIL 720

TBIIEEREE08% &4 5 &) 1B ME M - EER
B (B 105g/1,905 g AR EREEF0.7% &7
BEOITEWMEEREE KT MA 7o R (BREWH 105 g/
1,905 g ZEHA) THhEEZITo 72, BERIEKEE KREEE
O2HE R, EERFTOEFEHREEN0.01%, B
FV0.03% L5 L) ICHEEMATRAE LEBERE LT,
$bb 105g OBEEMPIZEmAT02g &, BE0.01%
DRBEX TILERED 4.3 g, BRE 0.03% DRBRX TILARE
MWI3gEFEFNLLHITHEL /2

WeERE, BRI FNEIL, 2-1 BRERE OIELRIRGIRE S
DR & FFEOLGETITY, HRORS, IROFF L E%
Z b T HENE, CARBTETEME T o 72,

XBEHRBLUEE

1. WEREOEREREHDORE

BeERE ORI RE OFRERE R %, Table 1, Table 2,
Table 3R L7ze § X TCORBRICBWTEEEEDS
WHPERIIEEICRFHESNTE D, RNEBROWERSE
TN—TEINSDOREBIZEB T, 0.1% 72120.2%
HIEREETERISREI T2,

2. BEHRIMCK 3 RERE O

2-1. BRVERZ A L 72 3ER R O

BRI 0.135% FHU O KEEZ N L 7258455 72 L OBk
W% Table 4 127§, BEEE 0.135% &\ 9 IR ER

BRAMZ 7236, WROMSIIAEIEERFE0.6% &£ 1.0% T
BEBIZHEIN SN, 0.6% &£ 0.8%, BLU0.8% &
1.0% TEEICITH S NT, BIEMESED SN, &
LIZEFEFHEYEMZ2HEICETEEREE06Y &
1.0% BTOLEROBEIDPEEIIIFBI SN L B ol
—7, BIIIBWTIIER, EXrFHMbwoRnog s
Bhod, WIhoBELaEEIIEr- 7,

B 0.135% MHY D IEORFEZRIML723 v 7 AF3E
A—TDOREAERE Table5 1277 F o IBPVEMAD I v
I AFEA-TIIBWTHEROBENS 72L& R,
FRIE 0.135% DAEBENIIH B Z LT, 0.1%, BLU0.2%
OEBBEZIAZEICEBN SN L 2D, BIERI R
D HNTze B RIZAFEOBEEICEERER (D SN,
F72, BHICBWTIEEFEZINZ 2 WiEid Table 2 127R
L7z ) ICEIEBE 0.8% DA — THEHERE 0.6% DA
— 7 X VEBIFENA, BEE0.135% OEREEINZ 72
BEIIZETOERIIBVWTETEICAERETAL N
K Zmolze

Table 1. Sensory evaluation of chicken soup stock without adding

vinegar

Rank sum of each soup by saltiness and

palatability
Salt concentration Saltiness Palatability
1.0% 23 s 47
0.8% 39 ]** 33 n.s.
0.6% 53 40

n=20, n. s. : no significant difference,
** 1 p<0.01, by Newell and MacFarlane test.

Table 2. Sensory evaluation of mix vegetable soup without adding
vinegar

Number of panelists, answered the taste of the sample
was the saltier or the more favorable

Salt
2 . Saltier More favorable
concentration
0.8% 29 1 18
n.s.

0.7% 3 14

0.8% 30 sus 22,
0.6% 2 10

n=32, n. s. : no significant difference, * : p<<0.05, *** : p<<0.001

Table 3. Sensory evaluation of tofu without adding vinegar

Number of panelists, answered the taste of the sample
was the saltier or the more favorable

1
Salt . Saltier More favorable
concentration
0.8% 27 s 21 s
0.7% 7 13 7

n=34,n s. : no significant difference, *** : p<<0.001

26 (240)

NI | -El ectronic Library Service



The Japan Soci ety of Cookery Science

I 51 5 BFFOWIER R OB

Table 4. Sensory evaluation of chicken soup stock added 0.135% of total acid amount of vinegar

Rank sum of each soup by saltiness and palatability

added seasonings rice vinegar rice vinegar and chili pepper extract

Salt . .

. Saltiness Palatability Saltiness Palatability

concentration
1.0% 31 ] N 45 37 35
0.8% 38 ] - ]** 40 n.s. 38 ns. 35 n.s.
n s.
0.6% 51 35 39 44
n=20 n=19

*

n. s. - no significant difference, ** : p<0.01, by Newell and MacFarlane test

Table 5. Sensory evaluation of sour mix vegetable soup added 0.135% of total acid amount of vinegar

Number of panelists, answered the taste of the sample was the saltier or the more favorable

Vinegar Grain vinegar Rice vinegar Brown rice vinegar
Salt More More More
Salti Iti Salti
concentration amer favorable Saltier favorable Saltier favorable
0.8% 21 12 s 18 s 16 16 s 20 s
n s. . 8. .S n. s. .S n. s.
0.7% 11 20 14 16 16 12
0.8% 20 15 s 16 21 13 s 14 s
n s. .S n.s. n. s. .S, ns.
0.6% 12 ™° 17 16 11 19 18

n=232, n. s. ! no significant difference

Table 6. Sensory evaluation of mix vegetable soup added three kinds of vinegar

Number of panelists, answered the taste of the sample
was the saltier or the more favorable

Total acid value of

0.01% .02% .04%
added vinegar ? 0 ? 0.04%
Salt More More More
Vi . Salti Salti Salti
imegar concentration ater favorable ater favorable aner favorable
Grain vinegar 0.8% without vinegar 25 .. 20 13 23 .
in vi n.s. n.s.
g 0.7% with vinegar 7 12 ° 19 9
Ri ineaa 0.8% without vinegar 19 13 25 L 27 i
vinegar n.s. ns.
ce vineg 0.7% with vinegar 13 19 ™ ° 7 5
Bro . inega 0.8% without vinegar 23 . 18 22 . 21 16 0 s 30 s
rown rice vinegar ns. ns. .S,
ce vineg 0.7% with vinegar 9 14™° 10 11 16 2

n=32, n.s. : no significant difference, * : p<0.05, ** : p<0.01, ** : p<0.001

DEXD, BBOBRKRZFPRHBTEIRIRICL - TE 2RLTEY, KRBT 2 EFOMVEEKOME, &
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WERIR Z RIS A HEIIR E REIENRPEONLARE 7 AFEA - TR L-FERE Table 6 1R T WAE
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BREIERRE AT RS R S Lz, KES Y i SIZHEEENES 2 )RR D bz, BT 3
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PRIZBES 5 RIREDBEERN EREICT 5720 TH LI & {lpolze REEZBRE 0.01% Wi L 72%6 O gL = 18
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Table 7. Sensory evaluation of tofu added two kinds of vinegar
Number of panelists, answered the taste of the sample
was the saltier or the more favorable
Total acid val f
otal aci .Vaueo 0.01% 0.03%
added vinegar
Salt More More
. Salti Iti
concentration aner favorable Saltier favorable
Ri . 0.8% without vinegar 22 s 14 . 23 . 18
ice vinegar . . .S, n. s. n.s.
¢ £ 0.7% with vinegar 12 20 11 16
B ice vi 0.8% without vinegar 23 23 . 23 . 13
rown rice vin . . n. s.
o cear 0.7% with vinegar 11 11 1 21

n=34,n.s. : no significant difference, * : p<0.05
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OEFEEINZ 7254, 0.2% OAEEEZIIAEICHR S
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{55605 0, EFEOWRING X 2 B3RAIR 2 HE L 72,
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