The Japan Soci ety of Cookery Science

H AR BB 2 5258

Vol. 45, No.4, 244~254 (2012) (#R3L)

P VRTINEERB Y O~ A4 7 aiEinEdiic X b
70X —HEFOT 7 AF ¥ — HE

Textural Properties of the Confectioneries as Cookies Made with Dry,
Wet Heating and Microwave Heating Methods
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The effects on cookies of using roasting, deep-frying, steaming, and microwave heating methods are described. The
degree of gelatinization and texture of the cookies were measured, and a sensory evaluation was made after control-
ling the moisture content. The differences in hardness was minimal among the different heating methods under a
moisture condition of R.H. 23%, but the cookies tended to become harder in the order of roasted <deep—fried<
microwave-heated <steamed at R.H. 88%. A hardening peak appeared with a water content in the ranged of
9-16 g/100 g of dry matter. The sensory evaluation rated, both the steamed and microwave-heated samples as being
hard and chewy in texture. The results of this sensory evaluation and the breaking properties at RH. 88% were highly
correlated. High correlation was also apparent between the degree of gelatinization (the level of starch solubility,
etc.) and the breaking properties at R.H. 88%. It is considered that microwave heating had affects of, both wet-
heating (like steaming), and dehydration, easily promoting the hardening phenomenon.
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Table 1. The physical properties of products heated with the three kinds of composition and the four kinds of
heating methods
Sample composition of ingredient (g) heating f}roducts
heating . lipid thickness density
method component wheat flour water sugar butter (2/100 @) (mm) (g/cmd)
Post | S20/BIO 100 40 20 10 8.4 4.4 0.78
l,oas. $20/B0 100 40 20 0 1.3 5.3 0.70
2 90/B10 100 40 0 10 8.7 5.8 0.65
" $20/B10 100 40 20 10 14.6 4.2 0.80
; v $20/B0 100 40 20 0 9.7 5.3 0.72
T 50/B10 100 40 0 10 20.8 5.6 0.70
hd S20/B10 100 40 20 10 8.4 5.0 0.74
. m"i’n $20/B0 100 40 20 0 1.3 5.5 0.68
S0/B10 100 40 0 10 8.7 5.8 0.66
Steam | S20/BI0 100 40 20 10 8.3 3.8 1.00
. e $20/B0 100 40 20 0 1.3 4.0 0.95
o 50/B10 100 40 0 10 8.6 4.0 0.92
S20/B10 100 40 20 10 8.3 2.8 1.22
“E’B}r‘j?t S20/B0 100 40 20 0 1.3 2.6 1.2
S0/B10 100 40 0 10 8.6 2.7 1.23

Water contents of dough before heating were S20/B10 : 33, S20/B0 : 35 and S0/B10 : 38 (g/100 g)
Mean +S.D. of thickness (mm) : 2.6%0.2~5.8+0.8, density (g/cm® : 0.65+0.06~1.24%0.15
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Fig. 1. The increase of textural properties and the decrease of total
water of S20/B10 samples treated with the four kinds of
heating methods

—{J— Roast, -~ Fry, --&-- Mw, —@— Steam, Il nonheat

Fig. 1 iz, K58 GRIMEW: 33%) OZ{L% Fig 1 T2
AN IS

memoRAEHME (10 N/m? RKMBEE0.3) 1,
Roast TI& 10~20 53112 5.7~6.4 (£0.2~0.8), Fry T
13 7~10 512 5.6~6.0 (0.4~1.2), Mw Ti& 5~7 4
%126.3~6.8 (£0.2~1.2) &7 o7z, Steam 1 IKGEDS
33~34% & %\ 7O RIS TIEH0.65~0.70 (£0.11~
0.20) L&A o 7225, MBEREEL THRNS L 6,10, 20 54
DIEE236.2,11.6, 21.0x 10" N/m? & EHHIZ LA L Tw
LT Lol (Steam 20 7idfik & TS E 57
DFHREEICE D),

KGEX, Roast Tid#y 548, Fry & Mw Tidf 24
BIZI5% LT & 72, & 512 Roast Tid# 10 40, Fry
EMw TIEHSTHBIZ6%LT &% - 720 T, Roast,
Fry, Mw ® Main & Sub. % > 7 Vi3 & DB THRILL 72,
IMBGHAB O IK T BRKGAT DB L o THESPE
HHZ LD oIzDT, ERELFABKEL TKGTEES
21 ETTF 7 AF ¥ — % B L7,

2. MBEZREAHOESL, BEHSUHIEE

IFEOMEE A DEMIZ, Roast, Fry, Mw B L O°
Steam O 4 O MBURE % 1T 5 7214, HRLEZ 1T -
720 IMEGZHE L 72 Roast, Fry sUEHIAMERASEL, Mw =
BHINE A HE < F£1F, Steam & RIMBGSFHIIZIZAMBT
Hotzo RERCTIEBHOBEE Y HW-0T, EAD
WEFRZED A7 AR IIBIFCh o 720 INBEEEE L 7-
Main ¥ > 7V OMIRE, EA, HE%L, Table 1 HIZR
T o Fry 3TEHEOMIEE129.7~20.8 ¢/100 g, # Dt

10 (246)

NI | -El ectronic Library Service



The Japan Soci ety of Cookery Science

CREINAEB LU A 7 OEMBEIC L B 7 v ¥ —REFDOT 7 A F v —HEK

JEE1X1.3~8.7g/100 g TH o 7 (EWUME T 721 35HEME)
12 #E3H D Main ¥ > 7V OE&KIL 3.8~5.8 mm, FEIZ
0.65~1.00 T 0 (Table 1 45), S0/B10 HAEHIIMEEIZ
PhbLTELTEHEEINS L, BLLENSVWI LD
Mo 770 MBEGEIZ X o TEAL L 29 VWIERLIE Mw = Roast=
Fry>Steam & 7% 0, Mw O AKE {, BLNEZDE
WAVN&E podz, 2B, KIMEFHHE (Dry) OFEAIZ 2.6~
2.8 mm, WNEEERENTE 3.8~5.8 mm %D T, MEIZ X
N1.3~2.1BERPE LI LI %,
3. HEORELWEKIE

RH. 8.9~100% ® &R EEERSE T 12 FRARAT L 72 Main
TNV OREKSE (g% 100 g) 1%, S20/B10 Tl
Roast 5.1~21.8, Mw 5.0~21.5, Steam 4.6~21.0>Fry
3.8~18.0 (x0.2~1.5), S20/B0 Tit Roast 5.0~22.0,
Mw 4.6~21.6, Steam 4.7~21.0>Fry 3.8~20.5 TH Y,
S0/B10 Tl Roast 4.3~20.6, Mw 4.4~20.0, Steam 4.7~
18.2=Fry 3.5~18.0 TH o7z (RUIEE),

MEHELE & MBS R 5 15 FEE O fiAf I3 L T
W72, BTN & 2 IBEE KRG EN DR L, S0/
B10 K b WEKGEVPET O h b ol BB, KM
¥ (Dry) OWAKSEILS.8~22.0 g/# My 100 g THnzk
R LD FEFREI o7,

4. FHEHDS EMEcEE RICT 2EREBOBETHER

MRS DR 5 12 O Main ¥ > 7'V & FRERSF L
2O BB B %, Fig 2 12”7, Fig 2 TIHERE

B (RH.23%), Fig. 2 hiZ=ieE (RH.88%) (28175
RTHETH %0

RAONE (Er P IcER) IREE BEELD
S20/B0>S20/B10>S0/B10 DNEZ /M S L 72 o 72 F 72,
RH.23% & V) RH. 8% DKL AEDHBKE { (S0/
BI0 % <), Im#EnEZd REP o7, RH.23% Tl
Steam>Mw, Fry>Roast, RH. 838% Tl& Steam>Mw=
Fry>Roast & 7 V), Roast DT AR b/h& £, Steam I
®bKED o7 (Table 3EHE),

ENTEHILE LR, v a— P 2AW2H LB T
V=2 Hh % {, BOEETI Y — 7 Bh 7k AR DS A
b7z, MEEER O Y — 2 $ik S0/B10 2~8>S520/B10
1~5=S20/B0 1~4 & 7% - 7D T, Hi&HDKFEHIS0/BIO,
HEDREHN S20/B0 £\ 2 B,

In#gER o ¥ — 7 #1% Roast 3~7, Mw 2~8, Fry 2~6=
Steam 1~2 T&H ), Mw I ZHW AR E — 7 DL HERTRE
BAERL, Steam I TRV ¥ EENLEHBE S
AXWOD L) BRI E R L7 — o, RmEHEE
(Dry) ®¥—27#i31~2 £ A47% <, TRERORAILIIE
3K TH o7z (Table 2, Fig. 3&H),

7 v X —OMEREL b A SIZOVTOHREIS (102,
WHEORNELDIAE, BIOHBEZRAIHEL D
29, JhiE, DHEORMENI R VARERERD, thz
EDFH5bDOTHo. F72, Fry, Mw, Steam D& 12
3, Roast DA L RBRIZHIE, HEORINZIRSBLN

11.5 12,0
9.5 = 10.0
E
85 ?
15 8.0 g
6.3 °
52 10.0 %’
High Humidity 46 601
(RH.88%) 48 a g
8o | 2
4.0 .g
2 8 6.5
6.1
62 20 6o | =
4.8 20
N
3.7 ¥ 4.0
T— 100
Low Humidity 23 25 25
(RH.23%) MJ\}\ M{\M t L 20
2 4 1 2 3 4

1 3

S20,/B10

S0/B10

0.0
1 2 3 4

S20,/B0

Fig. 2. Typical textural curves of the products heated with the three kinds of composition and the four kinds of

heating methods

1. Roast 15 min, 2. Fry 7 min, 3. Mw 5 min, 4. Steam 6 min
upper figure : maximum force at RH. 88%, lower figure : maximum force at RH. 23%
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W27 5 EREIED D 122 570 E 2 EEREN B 2
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% Steam 255/NTH - 7245, Mw & Steam 1375 B C@
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FREEAVINE K B 28, E0EE S RH 58% L DK
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Table 2. Textural propertles of the main heating samples with S20/ BlO composition after adsorption

relative humidity (%) 11.3 23 33 43 53 70 75.5 80.5 88 97.5
maximum forcer k 10" N/m?
Roast 15 min 3.4 3.7 3.8 4.0 4.4 4.9 5.1 5.5 4.8 3.6 ]y* J* *
Fry 7 min 4.6 4.8 5.1 5.0 5.5 5.7 6.0 5.8 5.2 4.5 *
Mw 5 min 45 45 48 52 54 59 68 7.0 63 50 ]* :
Steam 6 min 6.0 6.2 6.6 7.1 7.8 8.5 8.7 8.9 8.5 7.2
nonheat (Dry) 7.5 7.8 7.6 6.8 5.5 4.9 4.5 9 2.8 2.2
total energy 10° J/m®
Roast 15 min 21.0 22.5 22.8 24.0 27.2 33.0 39.6 39.2 33.8 27.0 T
Fry 7 min 25.6 24.0 24.6 26.0 30.6 35.0 42.5 49.5 46.5 38.0 _|
Mw 5 min 29.0 29.8 30.9 30.0 35.5 44.0 48.5 52.7 55.1 43.4 ]* :
Steam 6 min 14.8 16.1 15.6 18.0 21.0 33.0 47.0 51.0 51.0 42.0
nonheat (Dry) 27.0 28.5 25.0 19.0 16.0 15.8 16.2 15.5 15.0 13.5

Heating time as shown in Table 1, The maximum data was underlined. Mean + S.D. of maximum force (10’ N/m? : 3.4+0.2~
8.9+2.5, total energy (10°J/m® : 14.8+0.8~55.1+£9.6

*p<0.05 ** p<0.01
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Relative Humidity (%) Relatlve Humldlty (%)

Fig. 3. Textural properties of the main heating samples with $20/B0 composition after adsorption
—LJ— Roast 15 min, -+ Fry 7 min, --4&-- Mw 5 min, —@— Steam 6 min, --O-- nonheat (Dry)
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Fig. 4. Maximum force of the main heating samples at various water after adsorption
—4&@— S20/B10 samples, --A-- S20/B 0 samples, --O-- S0/B10 samples
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Fig. 5. Total energy of the main heating samples at various water after adsorption
—4&— S20/B10 samples, --A-- S20/B0 samples, --O-- S0/B10 samples
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(9.8~15.4)=S0/B10 (8.6~11.9) &% o7z ZDE
&, WRKOEALY — 7 SIS 2 DIEKGH 9~16 /&Y
100 g DHEHPFHNTHLZEERTIDTH b,

TR AR WTHEST 2 38 L 72 50RHE SR LSRR T 5
FERILAIRC O MG L2270, NS MR & h £ EBIUEK

B10, S20/B0 #AEHI DWW Tid Main %~ 7V ORERIZ & &
07z,

Roast i Main & Sub. ®ZH»34 7% <, Fry, Mw & Sub.
DOEA R E {, Steam 1 Sub./Main DAL, B
ANF—=1t (RH. 23%, RH. 8% % &%) 771.6~2.21%
WKL TwEZ Edbh ol Steam DERFEKGEIL
33~34% &£ %\ DT (Fig 1 M), MAEMIEEL 25 L
WL EAT L, BBRBRICHEEOEZEVIE S OEWwE LT
ENAEREEDNSL (Table SESME),

8. MnFE, MMEEFEERICT IEREBOEEES M
S20/B10 @ Main & Sub. %> 7V % Hl v T, Roast,
Mw, Steam (HEEDZ v Fry ¥ <) MEMFERIZE 2
LB T, BREFHMEOK R T Fig. 6 & Table 3 O

FUTTRT 6

3TEFH D Main FE 2 BERESHMEI L 72 & 2 A, Fig 6 RIIR
FTLIHIIIMw lE Steam 675 &£ DL (p<0.01 THEE),
W2 e b LR isNnN, —F, BEEIED,-T

SEEREELEE, BIEREH LI EEAKE 2% Steam LY DAV EDOERFMEERLBEON, Th
BEVRERPE SN0 T RRIC X B LR LK Hi, WWAEETE — 27 ©% v Mw B OBRHFE (Fig.
DHRAERE &L OBFRERE LT 5, 2) ®EDSITHBDOTH 5L,
7. MnEuk, MEEREZEERICT 2R OB 3D Sub. BT EREFFML/2& 2 A, Fig 6 TIIR
S20/B10 @ Main & Sub. %> 7V (Fig. 1 &) &K T &£ 912 Steam 10 73 IEF IR, FEFEICH T/ 205D
ISIME, T ANVF—fE% Table 3DAIIR L2, BB L 5, ARV EFHASH (p<0.01 T Mw flIZk L T
72X v R —BETOMER, BHEE> BT TH AEEHD), 3HHE D Steam>Mw>Roast & 72 - 726
BRI % TS E S Vo T BREL S % 25 2 72 S0/ WS, A8, WI72ZOFFAN Steam 6430 — 1.1~

Table 3. Textural properties, sensory evaluation and gelatinization characteristics of the different heating samples

with S20/B10 composition

textural properties sensory evaluation gelatinization degree

heating heating humidity - -
method time condition ~ TPEXIIIM totalw hardness  shortness swelh'ng stare h
force energy capacity solubility
. 15 min §Z§I zg; i; iig ~1.29 ~0.61 3.03 0.320
20 min Ei: zzzz ig ggg —1.21 ~0.38 3.17 0.336
. 7 min ﬁfﬁ ggiﬁ ;12 i:g - - 4.15 0.480
o (B 32 o
- 5min | EE ;gzz ‘612 ggf —2.47 ~1.35 3.98 0.504
7 min gi 22;/2 ?f ggg -2.00 —1.97 4.30 0.562
. 6 min Eﬁ ;g; gi é?é ~2.00 ~1.68 4.90 0.705
10 min gi 22:2 gi zgi ~2.83 ~2.35 5.33 1.038
B (BR300 - w om

* Mean =S, of maximum force (10 N/m?) : 2.8+0.2~13.4=2.8,
¥ Mean =S.D. of total energy (10° J/m®) : 15.0+0.8~82.0+10.5, Evaluation as shown in Fig. 6
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ERWMESER L O~ A 7 amBukic L 527 v ¥ -BRESFOT 7 AF v — g

very quite fairly  fairly quite very

Main —=s —2 —1 o 1 2 3
4 I?Fﬁﬂ ,
hard +—aA-@—0————+——+— soft
~-2.47 -2.00 ;1.29
[ =l
not short { ! t {short
—1.68—1.35*""0.61
|
chewy F——t+A-@—O-+—+——+——not chewy
-1.54 -1.12 -0.38
glutinous} } : : } H#— crispy
212 221223
[ Roast 15 min, 4 Mw 5 min, @ Steam 6 min
ub.
S —3 —2 —1 0 1 2 3
7#%
hard o ; ; +—— soft
—2.83 ——2 09 —1.21
==
not short 8 A+ } } 1short
—1.27 —0.38
chewy i—@—& '”*_‘ T ¢ inotch

lewy @A b t ——inot chewy

Tutinoust ; : ; } 11— Cris
g 2.02 2.44 2.54 py

1 Roast 20 min, &4 Mw 7 min, @ Steam 10 min
*p<0.05 ** p<0.01 n=52

Fig. 6. Sensory evaluation for the different heating samples with S20/B10 composition

1/:|:EI

—2.02510% 1 =2.3~-2.8 L RESEM LI DFER —HL 72748, X#REETIC X 8 SAEE O H R ONERL

1, LINBUIAKRG AN S 2 W 2O MBAEER AR < 22l
TALPPESING 2 L 2RTHOT, RMEEE ORE

LTy B X ALEDNERT

I-FLhol

Fry CTldihiE2 &

[SASTiii ANI S

ATV VRS (N

B 758 WERT LD E N2 S (Table 32M),
9. fnEk, MEMESEERCT IEBOMIEE

Table 3 D2 Main, Sub. ¥~ 7 VOBEELBHL T~
7 & (660 nm BGE) %KL, Fig 7 12 Main ¥ >~ 7'V
O X BEFHER LR L7z XBEFIZT I oo F 0%

VEEEEOB(L AL TBY, BTy Iy BT In— min
ADZCIEREIRICIA TH ) OFEWT I 97 F DR g W*‘“"‘“mm
A2 TV IR S 279, Mw A CTHEET > 7 NMM

VEAHEZ BERLELR TV LOTY, HLEORIEIC N 7min
FEBOFELHEV, it
Steam 6~10 B CIXFICBE L TV TV ENS L,

Roast ® 2.2~3.14%, Fry & Mw D 1.4~2 0 TH o7z,
Mw & Fry ®#i34 7 { Steam>Fry, Mw>Roast & 7>

7o, WMER SR Fry 8 <, BT Y 7Y RReR MWWWW Roast

Mw AEE I 2 & L7z, 1y,
—7, Steam 6 FRAKTRET 7D X R BT A S

L. d4.53A ¥ —2 £42 VEE (ZIZsecifl) & ”0(’;)"8‘;t
o Tre KEEABIEAE S LA NERLIE, &wm6}>ﬁy7 ww Ww i

55 >Mw 54 >Roast 15 5 INEADNEE 72 ), Roast (3 /1%L 0 -

BERIASE VT b A & FRMEEEAME <, Fry 1t Mw £ ) Y 0

VEFIZEL o lze B A, X BB X 5 i aiEE

DOEREONEAL & JHEEE (Table 3) 12 X 2 MI{LEDNERL L

(251)

N\M‘M

llw ’1

ﬂMI“\ MWM%W

Steam

S20/B10 composition

NI

Fig. 7. X-ray diffraction patterns of the main heating samples with

15

-Electronic Library Service



The Japan Soci ety of Cookery Science

H AFHERL 2 58

Vol 45 No. 4 (2012)

Y5720, Mw U RBINPEIRAFEESI N, FLE

BEL oW REELSE 2 b h b7,

10. MnEk, MBBEZRICTA3HEHOBEISMESE
BE ST & DAERY

Roast, Mw, Steam {22 T & % 2 B Pk OB W &
EREREMEAE S5 7z (Table 378 & o ig), [ LAk
75 Main & Sub. DEREFFMEZIT> TW5HDT, 647
BT S $7213 0 5 2 OB RERHMEfE & B EE & OB
IR 2 AL 2 LW TE D, Table 4 /E12 EREFHME & B
WIRIEAE & OFRIREE RS (FHBERIZERE L 72) 0

RARIGHEEFESOFLEE OB y=-(0.16~
0.17)x—(0.77~0.99), HAKEIIMEL LA S OFLHEEL D
Mzl y=—-1(0.21~0.22)x+ (0.01~0.29) OB DOHEREIT
P 2E 5, RH. 23% TIi3AEB4%% 0.607, 0.826, RH.
88% TIL 0.678, 0.910 2MFHNTz0 B2, BT AN F—
fiti & EREEHIfE & OB Tid RH. 23% TI3AEMRE 0.522,
0.290 L&A o 7248, R.H. 88% D & i E 1 Tl% 0.905,
0.912 OEWAHERE S Lz,

BRI TR o 7o BT OBMIHE (WL E W IE s
B) LEER TR ETFORK WHLEA R VIT S AR
EHEV) PBPTWE 720, BREBOBMEEED FHIE
RERFAME & OBV E L hofc b EZ BN D,

1. MNEE, MR % RICT 3R OWEEIEME &
1L & D4ERE

JEFZ % B < 83k (Table 3/ESMH) % B TRE MR
il & ML & DARBIBIfR 2 FAX, AHBI/RELE Table 4 ©F
VR L 72,

RH 23% & RH. 88% D& RISl & EEDOHIZ BT
y=1(0.24~0.26)x+ (2.5~2.7), mASHEL B LTV 7
CEOBIZBVWT y=(0.08~0.09)x+ (0.00~0.06) DK
BRI X 2 IEOMEH Y, HHEI4RE 0.696~0.968 &
%072 BMILAINVF—(HEMILE L OMTIE RH. 23% Tl
MR LTh-722%, RH. 8% Tl 0.779, 0.860 DAHEH
A GASF (A

IR CIIRIERBNTS 5 720 I EE AT W EE LB
BOBIANE—ENNS AR LE o7 BN
%o RH. 83% (FHBFRARRCHIL Y — 7 A BT A BEC

YT B) TIIEET v 7 v REKRSEEBEE L Tk
ENDEELY, #SEOE VNI LM ke 25
T2OMMLE L OMBPELS o/t EZ O NS,

3, REALEE THILE & OB E L 2 A RERENES
ni-& Z A5 5, anti-plasticization $84Y 5| X2
—ZRE L CHIRYEOHFAEMER SN b,

12, EEHOWEDMEICRIF TR, S8ROBE

FAHHRR O LB R B ELREE M B GR OBE W M 12 52
B 5 EEZ TN, Fig 8127R L72 S20/B10, S0/B10
AEOBEMBEEED ) 5, FFIC Fig. 8 FI27R L 72 SO/B10
AHOBEEIZIIMBEDORE AP L X SNTWD T &P
bhrolz,

Roast DFFAEIZ S BB O ZEBATEFE L, Steam 3F
WXL BRI D d ol F72, Fry B OERBERIC
I L7 L ) RREDPED SN, Mw REHIIZAERIC E
TRIROBENED STz, ZOREREIE, RAMEATIZA
HIZOABREYEL, BELNBWIBEIS DR o728D

F—F v ORREFEEOHE? L —FHLTWwb,

Roast B0 b A n0ipikix, ZILE THIRYIZ X 2 45%
DES M ES S E TN LB E NS, Fry SO
LEOENIHELE RV, IR BRINTET 4
HEEE,SE TN LR EINL, Mw SO WA KT
Y= BOZvtis, #RWE CHisR S hERE & 42
W (B LoZBEEISETNLEE SN S,
Steam FEORE { XY ¥ L EIN L YRR THIFR S R
BRSNS E TN RIS,

13. FRHBROKR

BB EGEB L OV~ A 7 OB o e (ke
T, FREROWITEN) US40 oz, MBEDEN:
TEMDT 7 AT v —WEDOIFATLILLTES
P REEEFEGHOPUEREOOIHHTAZEL T
&b, MERBRICL->THEOhERETY T OB E, (D~
(3) &%olze

(1) FRARRIC & o TREE O 0E 2SR
%Y, EREBOTHALE L OB L, BEREEEM L o4
BLbEd{hor, (2) FERFIZA SN S anti-plasticiza-
tion ZHHHY L MILIE & ORMEDEDIT bR, WL 5K

Table 4. Correlation coefficient between textural properties and sensory evaluation, or textural prop-
erties and gelatinization degree of the different heating samples with S20/B10 composition

sensory evaluation

gelatinization degree

textural

. humidit ili
properties Aty hardness shortness swelling capacity starch solubility
(660 nm)
maximum force RH. 23% 0.607 0.826 0.696 0.943
(10" N/m®) RH. 83% 0.678 0.910 0.755 0.968
total energy RH. 23% 0.522 0.290 0.177 0.059
(10° J/m?) RH. 8% 0.905 0.912 0.779 0.860

Correlation between sensory evaluation were used 6 types of heated samples without fried, and correla-
tion between gelatinization degree were used 8 types of heated samples (shown in Table 3)
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Fig. 8. Microscope observation for the main heating samples with S20/B10 and S0/B10 composition
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(1) FEEEHTIRIMEBECrH,H 5T, S0/B10<S20/
B10<S20/B0 O NEIZHEAL L 720
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BREL B 272,
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