®"/—h

WIELBRICB T BIZENVDOLIYAY ¥ PRV —FEOZEAL

2 B

LIRS v b AY—F (RS) (& BVt & OO ABIEH % FoMREER S & L CTER ST b, RIFZEIC
B TR DOMIRE H A S K20C F TOMRERE FORMBZIBRRIZB VT, KD RS GRS ED L9 1227
LHEBICEVOFETHLMITLIEEHME Lz MEBT CICBICED AERL . OBICE) ZLICE X,
ZOFFHHLEQBICEDZIICES, LTy 72 R THEO 2 5&M4C2MERMUs Lz L E0REE
fb& RS mOBREALE HEBHRET L 720 OOFMET TlE, REIZ05 2 53075128V TEABUIAUT L RS & IE R
ICEBICRSEIEIMML 72 QD&M T TIRVRE VR T IZODO LMD T & TR P RIE T L 2D,
FEH OFEEIZ L A RSEICHE AT NG o7z 2O ENL, BILDPHTE 5 &L ENAL60CETOBIZED
@%ﬁ&ﬁ%ﬁ?k%@wwﬂm%&mﬁﬁT#Rs@&&u%bébk#mﬁéﬁto

Key words : Hfii. BICED, LY AF v b Ay —F, FAHZIL

WiExhTwnal?,

L KiZHAZTh AP TRLAS A EAD
LY AY Y N AF—F (RS) 1. EDWZIZHB W KA D—D2TH Y, TARAZZ L HELENLTH
T WA & UL 2 FAE T % FE OB REME R 40 & L %o AFITCARE RAEEE - B BRI L D & TR
THEHENT WS, RSIF[EEZR L b O/MERTH HANE Nk 5 D kb % 1 HIZF351081 g
LRI E NV TARAB L N TARAGRY ] T B TWh,
. RS X RS1Z 5 RS4IZ RS5% M 2 T 5 DI 434 & Birt 5" O#ETIE, FIKRO RS EIZL2% & ENT
TV 5o RSUGMIEE I X o CTHERICIHILTE % VDA AR S O Tk, KEREE B2 -80C T
WT AR AL RS2ETAS AR T EEICHELED S Q41 [ B L ASIE ] BRAS 2 % 47\ RS 2 58 L 72 4%
% TA S A RSB ICFME S L2 BILTAR A Fid, SLOADIF01% LT, #HB795132 %UUT
RS4IZLFEMBHi 2 & N7z TARARSHZT I 00— Thotoo FEHLDOLOWIR TR, IREFETOFK (2
A LR OEERTARATH DY, Fr BT 5 LO2 D) @RS #13040%. HEEKE72TORS &
HEET COTARAMAMDTARAREDR 3 %, 13034% ~ 057% CTd - 72"%, F 72, WKIRHEHR O
PR D 735 B DFR12% AN 23Kk 5 £ TS RS & 4%0.37% T > 7 & Wilhd L7z 1 %o
NERBICENET 2 L) W75 57 RS 13/ RS #13058% . 7 6 HFfH 52120.52% 2485 [ 3R
THILEND ZETE AL R, &5 ITMDHER BRI RS #130.68% &\ ) R ZHT V27,
FOWHACIGRE 22 5 2 L6, MAEHEEHIER HARMNMIKE 72 TOREEST 22 L2025, 574
RIMHEH T L AT O — B X ORI DT 7% &8 DITHRBIZEY, BHEALHORETORE AT
Roi, HREG CEHEEROFHICATH L L& Bl L HES V SHITCERE R - a1

* CERECHE R BOE ARSI B - AR ()
® % CEIMEE AR ER B

- 165 -



EWEERSARE ESTE 2022

Eh L. FHHlEY oY - 4% 1 LR LT
WAL EDEEIX, BMEAT2%, T443% TH Y. 20
~ 50 CTEDEEDREHNE V)R TH o7 T
FERRKFES DK O W BB BT B T O S
&5 e, SEEHTE HART—HEEIChFETO RN
PHZTETEB), FWATAN FAITHI—FS
WEWIERTH o720 DX, AT VIR
BED S WO IREE THA ZRIREOHZERL TW5
2 BT AHOBEZEIIC X B RS EOELZ A~
WFZRIXEE S DM AR D X7 v,

Z 2 TARIIZETIL. RERDIKRE %25 2 B0
MIAEALEFRIZ BT, RO RS HFRA LD L I 12
AL TV DHPTARD L ZHIE Lz 2O

2BV, BIZX Y OIRETOREE HWTHRS
NP By A
2. A&

(1) SR

FERIZIIHEKRO T Y e h ) CRR244EE B M
BEE) AT TR o720 REUIRENET 2 v — IR
(NYE-2700% SREI~ & —E r A& H1EK) *
WTAT R o720 800g DARD Ao 722 K7 I)VIZ A
I, KEKZIZTE B R, KEifRz b v) i
E% 3R DR L7z, 20K, R 53 )V &)
HLKR xR Y - 7o t2 K EEOLSRE (1200g) Mk L.
605 DEERIHKIE AT e o 720 IRE LD 2L L
b U CTHEERPICTRIE L S DR WL ) RE 725,
TH <80 g DKM % 1863cm DBIZE LA (f
AHN=AE) QLA N ER S ICANRTBIZ
XD EAFR L 720 MLAIE KA AN S SI1E6cm
THFDN27em’, FiE L7250 $1337cm THEME IR
778’2 B b DEMM L7z BIZED X 1RO
(E£13cm) 121232, BIZEYWO=ZAROEZ T
IZL T MoFuIzEWz, £5. BIZE D) ONELR
FERED L S VO T—EIZ 7% 5 O HlE % T\,
BUS T LR 2 e 5 2 b & Lz Bus ik
i, OF0F MG, OMcTy 774 v s (R
fte=0 7y, wmmar LIy 7, Uk, 9y 7L
B$) 22T, @BIZEDIZT v 7L TG,
DIFRMHIZHBNTI 2T D, FHilk (15C~20C) 125
1T 5 BIZED OWNEBOIREE 252 L7z,

- 166 -

IEEHIE L, Y —Ea 77— (AM-8000, % .aH#ak
Aatt) A L7

(2) RS HIE
1) SRRRAE

(1) BTGt & AP & oo L 72 5o
TEBREITZV, BOoNBICE ) oFEHE, hOEs
EREEBICESHZV L ) ITRAEL T ST v 7Ivi
FHERILL 720 BB M) oz U TR
KEERAT o 720 BB30g 2 FLERICANT, 2%/ —
N75ml % fl 2 CHEERHR TER L 25 HK L 72, 2
¥ )= VO EEERET, XS ) —L75ml i1z
JEWE L2 COWER MY RL, 2OHRT LN
30ml 212 TEHIZ3EPFEEH LTV, T E RS
SERFELE L7z

2) RS AIE

RS O #fl% 1¥ Resistant Starch Assay Kit (K-RSTAR;
Megazyme) % FHWTHT o720 & ¥ REERE 12 kR
ER DOFF00+5mg ZHEFF L, 7Inrvas sy —
+ (3300units/ml) # &tra -7 I 7 —EHEE 2 40ml Nz
168¢[H ., 37°C D fEIRAL THEAHN 23R E 5 (200strokes/
min) % 17\ UG & €720 £ O, 40ml D99 % L. ¥
J =)V N ZARFI£1500 X g TL045 a0 B & 7w
FEEIY 7o th, 50% T8 2 — )b 2ml E ART
BHEL. E51250% % / — Vv &6ml iz THIERE,
1500 x g THF 1057 M= Loy BERE TorBE L. Bl
BY B EMER 2T R o 720 B0 72IEEIZ2M D
KOH2ml Mz . 205 WI#E4E L 72 #%. 12M BEfg- b Y
Y LR (pH38) % 8ml Nz CRMKG., 73077
)V 3 ¥ ¥ — ¥ (3300Units/ml)) % 0.1ml il 250C T30
SR SE72 2 DH#%1500 % g T1055- w053 %
1T\, L§#50.1ml 12 GOPOD %% (1.0mg/ml) % 3.0ml
AL, 50T T20455 [ Bt & €72 1%. 510nm (2B T
WICERE X T2V, Z VI —Am& LCRSmA&
EL720

(3) HRatiEM

EHAEAMT X, SPSS17.0 ] for Windows % JHw T —
TCRCE ST T 24T 5 720 HEEDSHIZHE X OH
OFeE L LT, Student-Newman-Keuls test |2 & %%
HILBHEEIT o 720



BB RBICBIILBIZEYVDLIAY v NAY —FmOZAL

3. BRESLVUER

(1) EBERATICE TR BICE Y ASDREEL
REAEDO BIZE ), OBICE) ZMICEX,
Ty TEETICZEOFT EHF.Q@QBICED ZIUICE X,
W=k TerigThliE. @BIZEVIZT Yy 7%
Zx,MIZEVTHRE, OFKGTREERG L, B
IZE ) NEBOTREZ LA MIE L7z (K1),

—DZ0FF

———e@QITESYT

—_— QBIZFYIZTY
7

B (53)

1 OQODEHTKRERZERFRFLELEZDRERL
ZiR (15C~200) 8B WT, k& 7-TOHIH
20C F CIREDST A% F TCOTIE 1165, @TiE
2 RIL75. @TIE 2325 TH 572 DDOBIZE
D OIRBEIZ2BIIREAIMET L7222, QoBIZED &
@OBIZE Y OREEILIZOOBIZE ) OiREEILE
RBELTRPPIET LTV 72, @QOBIZED LG
DBIZEY OFMATIE, BEZEIZH T D ENHS
Nhporzizd, [OBIZEYZILICES, 20 F
FRWE L TOBIZEYZMICES, MZEF v 7
D SECRIRBUS ] O 2 51T 2 BB SRS L7z
L EOMELILE RS & BT 2 2 L2 L7z,

(2) BREMATICHFZBICZEY D RS EX1L
M2i3BIZEV 2Ty 78 TIZEZOF TS L
DO RS BEALD 7T 7 Th b RS EITIKKEHZD
0.15% 7 53055 # 12130.20%. 6073 % 120.23%. 1205
%13026% & 7 1), FERIAEE L ICHEIC RS w8
ML 720 FRICTREEAS ST L7205 2 53057128
WT RS &2 bIEIL Tz,
M3RBIZEYZIMIET y FIZhRETRE L
BRD RS BLEALD 7S T ThHbD, Ty FheMF T
WL A, BEOKTIET v 772 LOREKT &1t
NTHERLPRIET TH o 720 RS BITMAE £ 0.18%

- 167 -

100 - - 04 %
\
\
‘\
80 -
\ c L o3
[} bc
\
60 - \
v b 0.2
2\ - — RS
40 - ---RE
e - 0.1
2048 B T
0 L0
0 30 60 120 G

2 OFOFEEBS2EEOREZELE RS 2L
(BB TNT77Xy Mip<005THEEED)

€ 100 - - 04 %

80 -
- 03

60 -
- 0.2 . RS E

40 - -———RE
- 0.1

20 -

0 - -0
0 30 60 120 EEMA (%)
3 @IV 7HA2HREOREZE RS EZXL

725 3057%120.19%- 607 1%120.20% . 12053%120.18%
Llpolze Ty 7% LTI L2E O RS ®m Ik
OfF# & & QITHRISTM L7225 7 v T2 hT T
WL EE. RSEICABLEVPRON 2o T2,

ZALIZIEE, K. pH. REWHE. 5T ORE,
BRI 72 S0k > THEE 2T 50 BALIE—REnIC iR
PRIZ ER CHEDA, FEBILICFE R EE
RIZL TR KREHEVRIRTEET H720THY .
0CHED S » & b BILLP TV,

F 72, WL TARA DK HB0 ~ 60% DFEA D -
EHBALL R HAE AR 43 222020 4E it (1
) oz [KEED L ] HEKD 2 bkoks™ ik
60%TH Y, REFRIZBWTLELLLLTVWAKGET
HolzbEZHLNDL, WEKTIHE) TARADEKE
B THBLZILIET I T — AR 5T I abit, #M
%O RS3DEIET I U—ASROENTARAIZY
SV IR0 T IO —AGHEREIIEFNEESL
EWA, FEROIIeA)DT I u—AEHR



BHIHRBE R

$165% TH 27, ZOEBRIZBVTHRMEFOT 2
O — ADSREE %0 & ORI L ) RS3& L T4
BENTWo72EZ6NE, M1 DOBIZEN) ONES
WEZAL L) . KEGE A S BIZE ) ORI T I3
F 0. PIEBIREEDG0T 13 L 725X, 20 F FHus
LA R105. Ty 7% 2 TS L7235a135
273 Tho7z0 Tz, 0 RAEBROIEEIL, ZOF F
w7235 E13340C, Ty TE PTG L72GE
I3519C CTh o720 Ty TENITTICZEOT EMG L
ToBIZENX Ty TR LABIZED LY &, BBUCE
EMETLTWAI &b, 052253053128 WVT RS
EARDWIML. 20K H12055#%I1212154C EFTD
HEKTICHEVRS ML Tworz (K12),

Z ORI, BRI & o TRERAIZ &
B G RALAHE A TTARADEIL L RS &AL
7mlEZONDL, —H. Ty TEPFTTHIE L7-BIL
X O30 EHOIREIZ519C T, X9 R &
BESIKETH D, TOBRLBRVLLIBERT 2R
L.RSEDOMIMIHFE Y RN h o7z (M3)s TV
T ERPITI2BIZE D ORER D R I EERE TR SR
BELBBTEILTARAILLZYIZSLRY, RSED
WMMbHFV T ho/cbEZBND, TNEDOHK
RED, KEEZROBIZE D IEREO RS AL, =
T OB TR L > TRAZ S 2 LAVRIES
N7z

KA FELE L TWDHEA HARNIEE A 2 ED
K2 ETHIENL V. ZOMETHW ZBIZED
RFFE L ETHENICERTBVWLIEL TS, &
THRBREZ T L TIFA2ZLICED, BT
RSEZ WIS 2B 2 LAHRILEL. TR TBio—B
W50 TRBWREEZ L, SRIOERTIL, FEH
FBIZ BT 2 BIZE ) OKGREBEIEIIITRbR P57
A BIALOERIIIKTEZLL EHET L EEZON
57280, GiRIKGREOFREEIE bIT RV 2w,

. FHOOKEOWMI LB L, F Lok %
FHLTW2ICHbLE T, SHOKMEHZD RS =
RN & %o 720 SEATIIZE TOMBE D RS & 13
051% "7 £057% % Td 1. S EOKMEHED RS &
EZENS XD IMERNETH > 720 REBROKEEHO
RS ®&AMEVERH O — DI L 72k lid D&\ 25
ZHND REBRTHTLIKKY v — I XEITHIET
L 72k & X R T H o 720 Fex DIRER

- 168 -

FHTE 2022

MBI DA X BRI D RS FIZOWTORAT
WF2eY Tid, K2R E A5 £ TORE LR OENIC
LV IRERE A D RS ®AZILEWDAH D L\ ) R %15
TW5ZEpb IR E M L CRIE1T2 ) Ha.
KEEDDICEL EFTORE LATEPRL 2 LR E
EADICAERENE RSEmOENMT LI ENEZ LN
%o

4. D

RIFZEIZ BV TR OIRIRE 2> & 2 K O 1)
LALBRIZB VT, KO RS EEAED L ) I2ZEL
LT D, BIZE)OIRETHLMITAZLE
HiE L7z MEIBET CICBICEY R, BICE
DEMICESZOF FR=EME. BICE) ZMICES
MZ& Ty 7x2PEETHIE O 2 50T 2 e SR
WLk EONEBIEE & RS B OREZL %2 ERE
L72e v 7 LOSKMETTIE, mEIZ0 525305
IZBWTEBIAT L RS RIS HRA L ICHE LS
RSEIIWMLe Ty 7HYOEMETTIE. 997
DOIERT & HRTHES P RET & 20 FEfo
LB RSEICAHELZEIRON R o720 2O
CEDS, BAMBRIEERKTARS OEBRICHEDS Z L
VAN (W

=L
ek

FIESAH B
AFZENZ BT BB M3 2 L 220

BE R

1) Birt, F.D., Boylston T. Hendrich S. Jane J. Hollis J., Li L.,
McClelland J., Moore S., Phillips G.J., Rowling M.,
Schalinske K., Scott M.P. and Whitley M.: Resistant
starch: Promise for improving human health. Adv.
Nutr. 4, 587-601 (2013)

2) Perera,A., Meda,V. and Tyler R.T. Resistant starch: A
Review of analytical protocols for determining resistant
starch and factors affecting the resistant starch content
of foods. Food res. Intl. 43, 1959-1974 (2010)

3) Englyst HN. Kingman SM. and Cummings J.H.: Classification
and measurement of nutritionally important starch
fractions, Eur. J. Clin. Nutr. 46, S33-S50 (1992)

4) HREGEW VYRS U M AY —F OREE TR T 5 4
AT, HAEWHHERS, 14, 91-103 (2010)

5) JEAETHEA - AFITCARE E R - KR AR

B

B s



BALBIEIC BT 2 BICEVDOL Y AY ¥ P AY —F D2l

EHREFEPRIHEOM R, H KD 2 AMBEHIFE
TR — e, REFRT, BIE - R 20 %
DI F p.100-103 (2020)
https://www.mhlw.go.jp/content/000711006.pdf
(2022. 8 193 %%)

6) Rt AR, EHHE—, PR KRR ok
B LKL B 2 BEHL RS SR OWE, HE
B4R 55, 1,18-24 (2008)

7) RIS, EREEE RO NKE B X OO RFIRE &
B OEVICL LYYV F A —FROELIZOW
T, EWMBERFRLE, 50, 165-170 (2015)

8) BHIL, PR REUMBTTEOE N L KoL Y
AL Y DAY —=FHIIOWT, FRBERFEALE, 54,
309-314 (2019)

9) EA G EE, ST E R - RERAAE, EROB
O LED HABRE L AGEHIESICET AR 4.
Lz, BBmY oFY - B3 At -V A, RER
ORI FHIRIE p41-42 (2020)  https://www.mhlw.gojp/
content/000711005.pdf (2022. 8 .19 )

10) BAMOKEE. KROWMEEIZHE T 2 T EOKRME S

24E  p39 (2020) https//www.maff.go.jp/j/council/
seisaku/syokuryo/200331/attach/pdf/index-14.pdf
(2022.10.15R%%)

11) HNMET, M ESE, JEPIis, MTER T RS
KU B 2 WAL DRl 7, o BB RL 49,
29-33 (2002)

12) W% 0 7. B OIS, BBEFoFl, Rk,
ANEFRE, MR, BB, $IAEE, 307, p.194-202
(2004)

SCERRAAE, AR R R 53 2220204 L (JVET) (2020)
https://www.mext.go.jp/content/20201225-mxt_kagsei-
mext_01110_011.pdf (2022. 8 19[%)

14) TianS. and Sun,Y.: Influencing factor of resisitant starch

13

=

formation and application in cereal products: A review,
Int. J. Biol. Macromol,, 149, 424-431 (2020)

15) WA, AN, A ARAITHE, B BRI BIT K
Rl an A O GV - AR b 83y v 8y BEA =,
T3 U— AGHEB X ORGOGIRO Sl 2R U BT
B IIMIEAL ORI F7 1, ALBEVE 433k, 26, 46-47 (1991)

(HFI54E2 07 HZH)

- 169 -



EWEERSARE ESTE 2022

Effect of Initial Retrogradation Process on Resistant Starch Contents of

Japanese Rice Ball ‘onigiri’

KAMEI Aya and HOSHI Chihiro

Abstract

Rice is major carbohydrate source in Japanese diet. Japanese rice ball, so called ‘onigiri’, is made of boiled white
rice. Onigiri is often stocked at room temperature for a few hours before eating. Therefore, starch in onigiri
would be retrograded. Starch retrogradation is one type of resistant starch (RS) . RS escapes digestion until
reaching colon and acts like dietary fiber. Recently, many studies suggest that RS, in addition to dietary fiber,
may be beneficial for our health. The purpose of this study was to investigate the effect of initial retrogradation
process of onigiri on RS synthesis. White rice was cooked using electrical rice cooker. Cooked rice of 80g was
shaped triangle to make onigiri. Onigiri were divided into two groups, unwrapped onigiri and onigiri wrapped
by cling film, and let them cool down for 120 minutes. The temperature of inside onigiri was monitored and
the amount of RS of 0, 30, 60 and 120 minutes of cooling time was measured. The amount of RS of unwrapped
onigiri for 0, 30, 60, 120 minutes of cooling time were 0.15%, 0.20%, 0.23%, 0.26% respectively. The amount of RS
of wrapped onigiri for 0, 30, 60, 120 minutes of cooling time were 0.17%, 0.19%, 0.20%, 0.18%, respectively. These
results showed that cooling time was positively related to the amount of RS of unwrapped onigiri. However, the
amount of RS of wrapped onigiri was not clearly associated with the cooling time. These results indicated that

RS synthesis of onigiri would be increase when its temperature decline sharply.

Key words : white rice, rice ball‘onigiri, resistant starch, initial retrogradation process
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