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Effects of Taste Substances on the Syneresis of Cornstarch Pastes
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The effects of taste substances on the syneresis of cornstarch pastes were studied by a centrifugation method.
The concentration of cornstarch was fixed at 3.0 wt%, and sucrose (0-50 wt%), sodium chloride (0-25 wt%), cit-
ric acid (pH 6.3-3.0), caffeine (0-2.7 wt%) and sodium L-glutamate (0-18 wt%) were added in a wide concen-
tration range. The degree of syneresis for the cornstarch pastes in the range of 10-20 wt% of added sucrose was
decreased because of the increased size of the starch granules. Moreover, no syneresis occurred for the paste with
25 wt% sodium chloride and the paste with citric acid at pH 3.0. This indicates that many amylose and amylopec-
tin chains were leached out from the starch granules and formed entangled networks. However, these results were
exceptions, and the degree of syneresis for the other pastes with added taste substances reached about 23% after
45 days of storage at 5C. This value was the same as that for the cornstarch paste without any added taste sub-
stance. No marked effects on the syneresis of cornstarch pastes were thus apparent by adding taste substances.

¥—)—RK:a2—>YA%—F Cornstarch: Bf/K Syneresis : EYWE Taste Substances

BRI RADERLIANVKF—RELLEMTHY, &
P OREA R ETISFIE SN T E A, KISHEL 72 BA5
Bahb L, HMLEREZRT, HEDOLAAFEL RO
WEhb, BHMLIIEROEERT 7 XA F ¥ —HEr) T
%, MR ED -0 UETHB, LL, Bk
FGHITA L, BHOREE LB ICHENSEEI L b bk
BB 2 5B LBRHEE 5, ZOHRIE, N
VA A OB EOBEERVTY, BREROREIHE
FORERTIZOREY, —EBHIZIIFE L WIOTRE
Wy,

BT, BUKCTIO—ARETIONRIF D2
HFOLETHREIN TV 5, HLERE TILBIR 0SB E
L, 73u—xk73axsFro8f (UF, ZFiva—2
) MWAHT 5. BLRTOEM L, Z DR FOHKE &AL
FAROZEBRIIO T LREOKRTZRETHIIBE RV, Z
I L, #fboBERE TR LBk FAIIE % < oK
PEIOLNBLLHICHRBILIIMAT, BRLAZ VO
A EOFREICERE, 5 VILEE L ER CYEEE
ENTNI—ZAEO Xy VT — 7 OREIZ, BEMICK
WEZONE, LrL, BILETTALBRLAI VT
— AEOGBERAEARL, 2y M7 -7 PEREEICE
LT AR SN o oKD HET 5, TDXD %
RS % —MAIZHEK &5,

* ZEAE

(Mie University)
* BEBRFERFRIEVRR
(Graduate School of Engineering, Gunma University)
* KRBT RE R A ER AT FE R
(Graduate School of Human Life Science, Osaka City University)
S mi ZEAE BEEE T 514-8507
ZERETREME 1577
TEL 059(231)9301 FAX 059(231)9301

B OB B 2 BRI, Mok, #iE
Hile EOMBMEOMIZ, Ko&E, pH, BEBLT
g, GEEER ESHbNTWD, 72, WlERET
BEBOWRKESR EOPHELREVY, F—ZXD L)
WCEEREFE L CESNS EMmD BV A SN L0, &
MELER D v, B —50nEEERE, SHEPY v
NI B BOTESNS T VIREM T, —BICHKIZF
FLLRWERELTHONTWS, ZNFTIZ, BEKD
Wl E HNE LS L O fThILTEB Y, TOREE
LCHERAZRFIES 5 FENEBEINTE /2, LL, BEK
BT ARFRIE V2 REE LORMICH Y, FFIZ, B
EEZAHZELRCEBKROEFNRD L2BIERHS725 2%
Vi BERICET ARIROBEEZ T T2 ERO—2IZHE
KEOWEDH L EHH Y, £ OBRE, BAROEFIRIR
FEMETAZESZHBETHL, TDOL ) REHNS, #
IKOPNE] & RZIICAT) 720121, T/ L4 0EHBIZON
Tl L7-BEKEIEE L ET A LENRD B,

HokDOWEREE LT, #BESE-E2IO08 L
KOBE, FUVOEEB L UCEEOREY O, ®E|5
B A ME AT VEEOKS ZIDY B CHlE”™,
B AL THEEL 72 EEAEOEREOWET T 2
EREL TR TS, ZORTE S VOBSHEELRE
2 ET D HEFRII KN TH 5,

ey — 2R EORRIZIZBGZ &L b 00% <
RS OEHMBENBEESNL Z PR v, R
B ORE s & b ICEEKITE A BT 578, T ORKD
P S 0EZONMESLEREUEHET 5720 DBD T
FEELZRFOVEDTH D, ABFETIE, EEOLRIZE]
LCHOKDORIEEL2ZRET L0 0RBM#EE R L E
HBigE LT, FEREZ R L 2B ok % 574 L 72,

(249) 27

NI | -El ectronic Library Service



The Japan Soci ety of Cookery Science

H ARFHHLR 5

Vol 40 No.4 (2007)

ERWEICIEY alE RE STV hTzAry, T
FIVERF NI LR BRIV RS —FRRAT,
NS DORRME R R BB L+ 1D — S
ZHEBIOVCTREICRF SN TE P, AR
ERME 2 TR L 2B O REROREICESEH TS
bDOTHA, ERWERINC E BBIHOMEKD A H1 =X 4

EATEINE, BB EMOBERT 20T 5 72005
RPEONLTRELND S,

ES 0P 3
1. #H#

BHREZMBETEREDa - A5 —F Y 2 AW,
FOEEITI0OW% & Lz BEEREICLVEEL
-V RAE—F Y OKGERIT 13.4%, X%/ — VHIE
BICLORDZZIBEEEIL0.67% Tholo WhEES
WCHEIRT 5 2 LGB T OIS X UBIELFRT 50
T, WIS 2 B 1 RIS (iR - BT
BRIE) ICHDHZENLET L, T2, BPORIBETI
KRGRIEEZDMOB G % D/ Brr kit r L TEE
FEOLOP—HTH b, 22T, RIFETIEIOKSB
SUNREBEZDMOIBER S DEREL GO I— VA Y —
FORER 3.0wt% & Lco ERWERZRMLIa— >
A —FHOL AT —lEIZORE TR SN T
BB DT, BHNIT — & IR O & BT R
EVIHIMERD D, Tz, BADOBEKITERIEEI RN L
XHEFIR A7207, 3.0wt% BENOI— VA Y —F
e b 2 812 80 SR ETINBR S O Bk % E 18
THET LI ENTRETH D, v atl (BHE, > apg
F£99.92% PIb) BIUEE (EFEELY ¥y —, BT
U AR 9% DR dHlobok, s VR H 7
A VBLIOIVE I VEEF N A (LUF, MSG) &
TARTHDEA R T3 (BR) DR L vz, ¥ a b
0-50 wt%, &L 0-25wt%, 7 x4 »id0-2.7 wt%,
MSG & 0-27 wt% O#BE THM L 72e 7 T VBRI pH ¢
3.0-6.312%2 L)ICTHELTHW, 72, 2EHRYWE %
BMLTORWEBRE - A —FOAOEB® 2~
ba—nE L, 2 b= LD pHIZ6.3THo 7o
MEINOBME OB e, YVE VBRI 7 A%

0.05 wt% WM L720 VIVE VEES U Y 2T & KO

BRI KIS TR 2,
2. HHERAE
BEKERSEENOBREL 22 L) AR LE
R EKBBIC T~V A —F 2B &El, a— V2%
—F G % 25T 12T 30 47 R 200 rpm THEHEE L 7214,
RIS L 2056 97C FTMEL, 20 % T 60 5RR
FL7z. HHEEOEANIIERICEHINATBY, X5
DEFIZL BT — Y A Y —FIBEDOELIZER LB,
ME L 723 — v 2% —F 58 10 g 7 10 ml B O RERE

water

Gel

N
A B C

Fig. 1 Schemes of types for syneresis in test tubes.
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Fig.2 Degree of syneresis 100 W/W, for 3.0 wt% corn- Fig. 3 Degree of syneresis 100 W/W, for 3.0 wt% corn-

starch pastes with various centrifugation strengths starch pastes in the presence of sucrose as a func-

as a function of centrifugation time. Measurements tion of storage time. Samples were stored at 5C.

were immediately conducted at room temperature Measurements were made at room temperature.
after the preparation of samples.

30

BEZKER 100 W/ Wy (%)
= FEABOEE W(g) /EFHBOEE W,(g) X100

HREEOMR, AUEZROBBIMIZIEFiglB 40k
C D& K i%ﬁﬁ)fhfﬁﬁ‘otﬁ‘\ 582 B LW 1,310xg
DEMTIE, 582xg LY /NEVELADEMAZ DER,
RTHEKREPES MCEr- 72 (Fig2), L L, 604
PLER O EOBEKEIL 582X g T~17%, 1,310xg T~20
% &, BEBUICEVELRLETFHIELZ, 2O LI
D b 82xg YL@ L HEMAS &, %"@kbﬁﬁk
5 KOATRL EGFYWESELEEZOND) F2FT 0 10 20 30 40

100W/W, | %

50 60
B2, BIXTIT—RETITRTF U056 % DN C | Wt
m\y b= 2 BEOPEICEY A E ATV Ak b BRI st N0
THEISNTLE) ZEZERT bo MR BHLIAVNE Fig.4 Degree of syneresis 100 W/W, for 3.0 wt% cornstarch
‘/‘%ﬁ:f b, FEOER OB WEEKRIZ 4 0 8 pastes in the presence of sucrose as a function of su-
+5 (Fig. 2 ) 25, 71xg DT ik 0712 crose concentration C,. Closed symbols and broken lines
VT A CIREE L 72\, %0) I3 BB E T e OMKED illustrate 100 W/W, for control. Samples were stored at

5C. Measurements were made at room temperature.,

THE R RET B 720101, 12050 LoERBEIZhS
BELBEPVLETSH 5 753 OB 60 52 iBR b &R SFERE C, VSRR D EHARICHRZERALNT, 2
URVER I HERASEAT L, %mwm*”##mmfg&w FUCHT LT 30 B UL Lo BRBIRTFHRIL C, OEWIZ X HBEK

WCRELZ>TLE) LEOEMICLY, BHokElE  FOZFROLNT, SoIIZREMOBEBICHED HKERD
DIz DFE LG 36 Xg T 60 45 E 4 \%’E?épkk D T b7, I FIFEEREIELTWAEEZLS
IniFH kL, N5 (Figd)e LL, 30 HERMOEIHEFREICALN
2. T aERMMOBK LEKREOEABDOBNIELDOEND AN =X LHY 3

RAFEER ¢ DBINCHED ¥ a R a— > 25 —FHo  BEORMEBIL I > TIZulilERLTREIGSH 2L %
BEKE W/ W, DEALZ Fig 3R T ERWEZRML BWRL, L2 TRIARGFEROBKED CITEKEL %
BB MORET— 513, BLICEBMOTS LBELN  WILEBRO—HTHLTRELTO LRV ARLD,
ER I WZ2DIZa Yy b — v ERRTEILDEAR B L o TR SNIZBH 7 VO A& v b7 — 7 B IR
EVDS, FICRESM2 30 BRBOEMHTIIARML 2> Y aBEIC L) B2 WD S e ¥ a iR a —

(251) 29

NI | -El ectronic Library Service



The Japan Soci ety of Cookery Science

H A HER 25

Vol. 40 No. 4 (2007)

VAY —FRIDOGTEE R 7L 2 — A SE ORI 7 R EEEEAS
CAZIDELLERDZLIFPY, CoflloR Y%
EMfIFHLVOEDDORELBHTH S,

SRR OBRIFERIZ C~20 wt% THEEKDSR LI SN 5
DiE, TDC, THHRFOBEARES NP BATR
WMRTFH720 DRKEREDONLTDEEZ NS, —
H, CH40 wt% OB OSBRI BT B EEARIT
O hE— e BRTHSLIIE WA, 2RI EE
CHEET DY afiNBBHTFOBMEEHEL, F0M%
BB TS0 0RKEMETTL20E206N0
B2 P ORI S, EHEAEICBT S EKEE
ABEDSIL, CRI20 wt% D a ¥ 2 BRI AN %
B EIRT S L THRNTH L L EZ LT LT
X%,

2L, EBROBMT OKSE IR 3 MR
LVERLDT, HKMZEDWRERIINT L & B OBEK
DRI DR TEERBLTWEbIF TRV, 22T, B
WB LUV aOBBEMb TOKROEED (LUF, HkE)
ICDWTHRE L7z, RkRIIRORTRD 72,

AR 100 - 100 W/ W, (%)
=100- (LEABOEE W(g) /BB TP OKSEE
W, (g)) x100

HHE ORFRIZ BT 5 RKE 100-100 W/ W, 1,
T oa BERIMBR OB L OV a— A0 B AR+ K
BLLC, C.<2Bwth Tlda>rtu—nih b, CA
25 wt% Ti& C, ¥RV A L7z (Figh). —H, &
R ORERFIZ BT 2 KEIZITITHEIIZEA L, 20
R, G, T aiERINBATH OB K, FEIRERI TR
MOBEEE 7 VI — AEOBEREICERE SN TV 5D,
BREOBEEE & I a EPBHH» 5SRO 5 R
F BN ORORAKTEHETAEHEOREEIZE ST
XEEND Z Wb ole ¥ aERMEAHOEMRE
BOBKRIZIY PO —)LEDEELRESALNZ VD
X, ¥ a BRI OEKELRD &b LRV 2128k
P SN/ EI2E 250 TH D,
3. BIERMESEOEK
Fig. 6 \CEHEZRML 20—V X ¥ —F O BEKEDRE
WAL E R T o EIRNIE A B OB T OB EE IR
INEIEERE C, 7505 wt% DL X IZEAL 22 23, CRI
1wt% CTid, BKRII PO —VEDOBIZENED S
Neolz, T, SR L 7B HF OES O
BESY a L IRMLE SOBEE L IEXTIZ A0
L, BT ORKNICE 2 5 EBFEE T RW0
THHP 0N kL, 7 HU L ORE T 72
MO BEKRIL IR & _TEIE L, EEORM
PARERIITBAD OB A HH S 28 X 2802 L ATER
ENTze $i2 30 H U Lo EHIRER OBEKR)S C, DB

100

70 A

100-100W/W,, | %

60 -

50 , : . . .
0 10 20 30 40 50 60
C, I wt%
Fig.5 Water holding capacity 100-100 W/W,, of starch or su-
crose for 3.0 wt% cornstarch pastes as a function of su-
crose concentration C,. Closed symbols and broken lines

illustrate 100-100 W/W,, for control. Samples were stored
at 5C. Measurements were made at room temperature.
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Fig.6 Degree of syneresis 100 W/W, for 3.0 wt% corn-
starch pastes in the presence of sodium chloride as
a function of storage time. Samples were stored at 5
. Measurements were made at room temperature.
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Fig. 7 Degree of syneresis 100 W/W, for 3.0 wt% corn-
starch pastes in the presence of citric acid as a func-
tion of storage time. Samples were stored at 5C.
Measurements were made at room temperature.
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Fig.8 Degree of syneresis 100 W/W; for 3.0 wt% corn-
starch pastes in the presence of caffeine as a func-
tion of storage time. Samples were stored at 5C.
Measurements were made at room temperature.
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Fig.9 Degree of syneresis 100 W/W, for 3.0 wt% cornstarch
pastes in the presence of sodium L-glutamate (MSG)
as a function of storage time. Samples were stored at
5C. Measurements were made at room temperature.
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Fig. 10 Water holding capacity 100-100 W/W,, of starch or
sucrose for 3.0 wt% cornstarch pastes as a func-
tion of sodium L-glutamate (MSG) concentration
Cy. Closed symbols and broken lines illustrate 100-
100 W/W.,, for control. Samples were stored at 5C.
Measurements were made at room temperature.
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X ER

B OBEKIZ RIS ERDEDOFEIIOWT, BODBIZE B HEZAVTRE L. BHIda—v 25 —F%H
VW, FOEBEIZ30OW% &Lz, ERME L LT, FEOEEDY akE (0-50wt%), & 0-25wt%), 7 . VEk
(pH6.3-3.0), #7 x4 ¥ (0-2.7wt%), 7% I VEET b a (0-18wt¥%) % ZNZENEML7z. 10~20 wt% O
atER NN L B T Y a BRI T ORE R RE L, MFNICE L OAETT) AL 7D IEKEITRHD L,
F72, 5wt OEEEFRMUBHME pH % 3.0 CHABE LB CIIERIIEEA RO M2 o7 ZHiEEL
DT IA—RETIORIFVOHEPBHANTFALSBERL, TNOPHTLHEBEXZER L2720 THEEEILN
2o LL, INSRBINOERTHY, ZOMOBRMNEE TORGHOBEAKEIX, 5C T4 HEORFEIC L D7 23%
Lotz THUIERMERBRML TV AWV 0wtd O — v A Y —FRHIOBARLIZIZFALTH Y, ERWEY BN
TAHZEIZLAEMMOBKRNOEBIZIZL AL W EFbho T,
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