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Effect of Acetic Acid on the Elution of Components during the Rice Cooking Process

KA K TFS BEALD™
Kyoko Ohishi Midori Kasai
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Atsuko Shimada Keiko Hatae

The components contained in the cooking water and in an extract from the surface of rice cooked with acetic
acid were examined to clarify the mechanism for the textural change due to the addition of acetic acid. Compared
to rice cooked only with distilled water, the water absorption rate above 60C was higher in the rice grains cooked
with acetic acid. The amounts of solids and total sugar extracted from the surface of cooked rice were also in-
creased by acetic acid, indicating that this contributed to the increase in the stickiness, transparency, and glossi-
ness of the cooked rice. It was found, however, that the fine structure of starch in the extract from the surface of
the cooked rice was unaffected by the addition of acetic acid. It is suggested that there was hardly any degrada-
tion of starch by acetic acid under the cooking conditions used in this study.
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% 7IAbF R U AEAVT 04 ml/min TR L. &
Wik 10ml §2% L, £777 Y 3 v 2HREBTH
ik, 2EER I URERKREREOHEZIT2 72
i) AT 0 AL OB E 4D GPC

AVT 7 CRBEZOZYHEEI 1IN OKERILS b
U AERE Iml Nz, BRICIBEBRELTT VA
MALS 7, Z0%1ml OBA + FEEKREMZ, &l
48 % 47wy (3000 rpm, 10min, 2 iR), Toyopearl gel
HW-50S 27 L72h 5 & (¢25%100cm) 2 k& 15ml
AL, 5ml TSR 2. BEEERIZ 005N KBS
b)Y A02% LT U T A002% T UEF MU T A
ZHWT 04 ml/min TER L7, BHEIE5ml 324 H
L, 795773y *MBERCTHE SEEBLU0E
THEEZAE LEAE 2RO, TABRARIEEZHE
L, 730—ABIVT7 IR FUOBEHREEERD,
5) BmARIUEEOHE

87952 a 0 d1% 3 THE-10% 3 7ikH )
T ABRE A TRE SE, SHLER (UV-2200, &)
EHWTRKBERER (A RO
6) TIO—ABIVTITRZIFUVORG

GPCILE YV HEL% 757 avid, KRS OF
EEBEICL, E—70BHIEICTI 27V ay (Fr) 1,
I, M, 3% CFFr. 1 & Fr. I ®E % Intermediate
Fr. (Int. Fr) &%&DF, BHEL 3 7R L OBEEERIN
AR DBRATIEE Qo) WKL VUTOX KRG L7,
Fr. I, Apy=620nm ; Int. Fr, 620 nm>A_,,=600nm ;
Fr. I, 600nm>A,,,=525nm ; Fr. I, 525 nm> 4,40

WINOPEIED 3 BTV, P B L PEEREZ KDz,

(133) 41

NI | -El ectronic Library Service



The Japan Soci ety of Cookery Science

H AR REE

Vol. 39 No. 2 (2006)

KRERBLUVER

1. IRERPORERE, pHESLUCERZEL

KRR DIRERE % Figure 1 IR, EFERERMB L O
ERMOTEHEIEVIZRAD bk olz. pH DEIZ, EE
BRERNMOEE, 20C TREROKFK TIL68, K&k
WY KRETIX 65 THotze —F, BEERZHML72HEE,
BEFEOKRSED pH 1L 31, FNOMHEIZISTHo7, BE
BAIMc BT pH 258N L 72 D%, RERFIZFEEEAT 6%
BEERLEY o eEIZbND, KEOKE LV E
B3, FEBRERINDS 476049 g, BEBRIRINIE 4748+53 ¢
THYHBICEELEZITRO N o7,

2. IREGETRICH T BKEE LOKRERAED T
1) RKuoEEEL

IRERER VLK & [F1BR KR & IREIE A~ DR A H b #E
CHEDNKRKMOEELIIEIIBRAZKBTLEEL LN
%o &2 CHEEBIRIASKB OBKIZE 2 BB AL
DT, KPEEERICBIT A2 REOEERMEL KD,

Figure 2 1Z7/R L7z & 912, RS L UREERBMO »
FTROKEIRE 60C UL TEBAEMIEZD SNz,
KRB OBLIEEE D 610T 6 775C 2 Thr T &
B LTWAEEZ bNLS,

FEBR RO B ETHET 5 &, KEREE 60C MlEics
W, BERRMOEERINEIIERME Y DAEICKEL
%2 o7z, Fig. 2 TR b N-BEERRINIC X 2 RAKDIELE,
BB OBELHILOREIZ L BEBTLEELLNS,

2)  KEEOBHEREOEL

BERMASKB OSBRI ED LS BT 2B
P B7-OIKSBROZRE ICBIT A BHERYOE
BEYHZEL,
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Figure 1. Change in temperature of rice grains
during the cooking process.
Cooking water : (--O--), without acetic acid ; (—@—),

with acetic acid.
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Figure 2. Change in weight ratio of rice grains during
cooking process.

Cooking water : [:] without acetic acid ; @ with acetic acid.

Y The weight ratio of milled rice before cooking is regarded

as 1.0. *p<0.05, *p<0.01.
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Figure 3. Change in solid content of the residue extracted
during cooking.
Cooking water : [=], without acetic acid ; @4, with acetic acid.
*p<0.05, **p<0.01.
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Figure 4.
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Sampling point Sampling point

Amount of components of the supernatant solution extracted during cooking.

Cooking water : [, without acetic acid ; @4, with acetic acid. "p<<0.05, **p<0.01.
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7 —ETHRY Y %, FVIEBRETHES M &Rz, 80T
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H Temperatures of cooking water are 80C (A) and 98T (B). Each
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g!\ o~ plexes as follows : Fr. I, 1,,,,=620 nm ; Int. Fr, 620 nm> A, =600
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water : (--O--), without acetic acid ; (—®—), with acetic acid.
40 .
30 - Table 1. GPC (Toyopearl HW-50S) results of the residue
20 - extracted during cooking after an isoamylase
treatment
10 4 "
0 Ia Temperature  coopine Fr1 FrIl Frl
! § ' T T ! of cooking o o
10 40 50 60 70 80 90 water (C) water (%) (%) (%)
Fraction No.
without . . .
Figure 5. GPC patterns (Toyopearl HW-50S) of the superna- acetic acid 105+11 221+07 658*12
tant solution extracted during cooking. 80 )
Cooking water : (------ ), without acetic acid ; (—), with acetic V\.Ilth ) 05+13 231+03 647+01
acid. Sampling point : A, 20T ; B, 40T ; C, 60T ; D, 80T ; E, 98T. acetic acid ~
without
M7 IaRy F Y EERPIAELET 5, £7T 7 a Y acetic acig 11704 24=06 59403
I LR W L7 R, IR 85% R T o 72 % with
Flg 6 @f)l/?l’giﬁﬂlﬁﬂiﬂ?'ﬁ'l 5 b:, 80°C (A) jb: J: U“ acetic acid 11.1+£07 248+10 609+04

98T (B) OWESMA IV b EEBRRM L ERMNIEN
BRONG oz F/2Table LICRT LI, wWFho KB EBo TV ABBIIBONE WHEICEET
BEICBWTY, 7IO0—X, 7IOXRZFUVEHEBLIY 29090 zocofiliRBEEY, ThEHERE LT
S OBEHESICOERAINC L 2 HBRITO LN 2do  BOSHEITo 0

= Tbh, BHEREIFERAINC X 2 HEIEAS Table 2 127K L7z & 9 (SRR O & HE Y & SR
n7z55 (Fig. 3), BB OMMIREEICIAONED o720 & ICHRTEBRAMOFVEEICE L, BRMO 14 EET
DI Xid, 80T UETIIEBRRMIESOBHEZRES dofz. FRICHRKER LEESHOLNE, BOHE, &3
N, FOBEBEICIEEBYEZ VI EERELTVS, ZEELVWTRAMBRRMOF IS D572,

3.  HRKEDOIR Fig. 3 TR L7z & 912, 20C 205 80T DMKHLERICS
1) SREEEOBSHE VT B HERE A~ OB HERYEZERN L ) QEERRINO S
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Table 2. Effect of acetic acid on the amount of components
extracted from the surface of cooked rice

Cooking Solid Total  Reducing )
water content  sugar? sugar? Protein
ithout
WIOUE 52040 242010 009£001° 003000
acetic acid
with
. . 64+04> 49+01° 015+002> 033x0.02°
acetic acid

Different letters within the same column indicate significant
difference (p<0.01).

U Extracts from the surface of cooked rice were
centrifuged, the residue was dehydrated, then dried, the
resulting powder was weighted.

2 The supernant was used for the chemical analysis, such
as total sugar, reducing sugar and protein.

+
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15 4

-
o
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Total saccharide ratio (%) --O-
[44]

30 40 50
Fraction No.

—_
[=)
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Figure 7. GPC patterns (Toyopearl HW-75F) of the res-

idue extracted from the surface of cooked rice.
Cooking water : (--O--, &), without acetic acid ; (—@—, &),
with acetic acid.
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#F% Figure 7 1057 T . I 85% Rtk Td o 720
79273 aryNo 2t RICARSNARELRE—2137
RURZF D, 7573 a3y No 6HEICRSNB
BRYE—271F7I0-ADOBERERT, Fig. 7 OfFR LD,
BHE—ZICHLS P Z2EVRAONT, SRERBOERHO
DFESAIIEERRININ & RN TESRO b otz
WA ERLFR B OWAD % B9 ) JLE %, SR A & <72,
FEE % Figure 8 3 &£ Uf Table 31277 ¥ . ILRIZ 85% Hith
Thole ZOEMOERSA OFEBRRINIC & 528 ILR
HONT, TIT—ABLITT7IaxRyFrOBEHEEIC
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‘'S 5
~ =
8 N
o8 £
® >
o 4 g
2 s
52 8
8 &
0 o
50 = ‘ o g
2 20 25 30 35 40 45 50 55 %
Fraction No. %
Figure 8. GPC patterns (Toyopear]l HW-50S) of the resi-

due extracted from the surface of cooked rice
after an isoamylase treatment.
Cooking water : (--O--), without acetic acid ; (—@—), with
acetic acid.

GPC (Toyopearl HW-50S) results of the
residue extracted from the surface of
cooked rice after an isoamylase
treatment

Table 3.

Cooking water Fr.I (%) Fr.I(%) Fr.II(%)

without —e0404 19310 584+18
acetic acid

ith

Wit 19507 19004 577%05

acetic acid

LEWVHPRONE o7,

bR 7= X912, F VBT B TR A~E T
L7- B O ) oS (Fig 6), SRERB O
DHFESA (Fig. 7) BLUBY Y BOBESH (Fig. 8)
DWFHIZBWTY, BRI L 2B FR ok o
Tro CORERILX, AEBRTHW02MBEORIZL K
BB DOIMATRIZE ZIZL VT EZRBL TV A,
B2 X 2 OIKSRILT I uRy F OEGEHST
I BEENTWBEY, Singh and ALY 1ZARFEER X 45
HEOLEWTVERWT 05N OEEE, ik HBREO®
BERIETIC X 0 IR BN EE OS5 TFERE 21TV,
TIURIF VOB TALEHEBEL TV D, BBOBEIC X
BIMASHEIIZZDL ) RS EILETH Y, pHS
NETOROKEBUICB VTR S 2V EFALIE
D720

RERIZBNT, KEBERICBIAT7IO—-XBLTT
IuRyF VR, EHOBHEES FLROERBYE
2 TV % A ORI & ICBEBRIAINC & 2 BB H6 N
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