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Effect of Dry Heating of Wheat Flour on Pancake Texture

Miki TAKEUCHI (OZAWA), Masaharu SEGUCHI

Faculty of Home Economics, Laboratory of Food Technology, Kobe women's
University, 2-1 Higashi Suma Aoyama, Suma-ku, Kobe City 654-85835, Japan

(1) 1FC&HIT
HATR., NEMOYRFETHZ 270" 2—3 a 23 Mei, 22fisrsibsh, S r—Fiihtkz
SRIBZHEELT 70 43— a O HEE LTRBLA T EBRINENT, DML O,
ANERINLEMTEEL 52 T0A I ED ML TS, Russo, Doe?, Thomasson? &, Fustier, Gelinas®
Lbh7u) k= a PN OB ETONEBRGERIZOVWTr —F THIRZBIL>Tw5, /b
ZBE60C~100C THEAR LA §5 LS ERICERZ 525 LD SN TW5 ™ (Hutchinson and
Booth, 1946 ; Becker and Sallans, 1956 ; Every, 1987 ;: Hook, 1980 : McDermott, 1971) . Seguchi?? &
(1984a and 1993) (&, /LB DU A S > — FHUIMEISE R 2 S-2, OB, DERDPDTFTL LA
¥ —F X5 DBAKEABIHNTH S EHE LTS, F72Kusunosebid, 60T THi4 2 RE M Tliyek L 72/ b
FREMES W LD KBEEX S VTR TIL LAY —F Ko 7= ARG bFB e, 7IL LA
F§—F X7 =) TAXKGHHAEL, FhUE TIA LR —F X 5pe 7= ¥ 7 AKX 5O S D HIH.
EHICEBZBDEHELT WA , TNHDIENL, MEROTEHMILE 3 r — OGNS R ED M
ZHIET S,

2) N r—F DN

NER AR BB RO, TV T AR ER L. COMNERDO— BSOS 237 GHiti38.48%. 1K
570.43%. K G W114%TdhH o7z ¥ 37 GDIWER, 7V F—NikE v, NX57TRD/? (AACC
% 46-10,2000) o K5 @ dtid. AACCH: (08-01,2000) TR®D/D , INEF OB, TV T A% 8
Wiy b (25emx34emx3em) CFRZFR400g A, 60T, 5S40WERM (22.50[]) . 70C. 240851 (10H
) . 80C. 144§ (6H 1) . 90°C, 144K (6HIH) . 100T, 110T. 120T. 8W¥H], Sanyo Drying Oven

(Sanyo Co. Ltd Japan) THZEIPIZ B oz, I8 r—F R=F 7 fikid, I EF100g, 5§20 g,
MO S P A23g, EWLS5gZ2RA L. SORICAEMKIOOmIZ L, 3080 M THIE %,
Wy &—200g %Sk BOIL (HE15cm, FES2.5cm) IZAR, 210C TI35 HIKEHEL . N —F RIEHEE
%o B PBETN A —FOFENZWE LS (Seguchi and Matsuki 19772 ) o BOF1G BRIV —%
DM EEMZIMEL ., VIE L7z, 7o, HEH55#%IC5.19kgD L 278 7 — % LIZ30B MIE % OBt
WL, V2EL 72 SOESE, N7 —Flem?H72Y., 2938 g DR XM YT, TN EIOFNEET
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T DVEERILIE DS 2 — F DRI U T BB OV T

MozdbDZILEREL.
F %

ZhH12100% L
(springiness) &L 7z,

HE BB LTWRWINER O/ —F i, HEihE
55125 19kgDIMIEE M1 721%, K225 hTLE
W, ZOREORNTEIX63.1% Tdh o7z (Fig.l-left) . LA
Lad 6, VB IE/NZE Ry DS 7 — X, TR
i JEAS VAR L BEEE RAS R VR, ORI L 7:

(Table 1, Table 2) , ©2WIZIZE, Fig.l.-rightiZ;rL 72k
AN, 120C, 2 BRILER L 7o/ N DS r — F T

L. BNMEDNZIZI00% 2R o7z, Th Table 1.
[ . Effect of dry heating (60-80°C) of wheat flour on pancake specific
DFRGHI G VB ILIED # <7 volumes (SV1 and SV2) and springiness

IS —

120° -2hrs

Unheated

Fig. 1.

Sectioned pancakes baked with unheated wheat
flour (left) and dry heated (120°C—2hrs) wheat
flour (right) and pressed (5.19kg) for 30 seconds.

B0, WEHAIIRFRI A TH 7YY Temperature hrs svi Sv2* Springiness*
SpEa) e A -m3 /o )
br— % DBHPEA00%3E < 22 B = & AF () (davs) (cm”/g) {cm™/g) (%)
M ——— 60 0 247a (0.05) 1.55a (0.02) 63.1a (0.64)
X s 8 8 4 “H Al — ’

AR S LIRRIRNIS N 1 2.36b (0.05) 1.58a (0.02) 66.8b(0.64)
OHZERISV i, BB AT s 2 4 2.28b (0.02) 1.56a (0.04) 67.9b (1.35)
522N, Fig 1D k) Il iz, & 8 2.25b (0.04) 1.55a (0.04) 68.8b (0.35)
MiZ, P X B AR R v % 72(3.0)  2.25b (0.00) 1.70b (0.01) 75.6c (0.92)

240 (10.0)  2.17b (0.04) 1.92d (0.08) 88.6e (2.33)

Ao A =i htto Bl _
iR alaaata 300 (125)  2.01c (004) 182 (0.01) 90.0e (0.71)
\2\ ShSDREMREL 7, 360 (15.0)  2.07c (0.05) 1.92f(0.04) 92.9f (0.78)

456 (19.0)  1.95d (0.01)  1.83f (0.05)  93.8f (0.99)
(3) BB NER DI+ V55 THER 540 (22.5) 1.94d (0.03) 1.87((0.01) 96.6g (0.92)
- 9 A7 "~ [~ 9 3312
‘;{. ﬁ {LFF !]‘ ‘Ff o)q.bj Iﬂ‘ 6,) 1t% 3 30 (: :. ;;(11 [[:}0).;} ]1.-_']-];1 ({(;.g:)} ().:. l;l [?.(I) :)
4 2.33b (0.01) 1.66b (0.02) 71.5b (1.13)
V75T RB TR EBI R o1,
¥FVIITERTRNEB % 8 2.30b (0.08) 1.69b (0.04) 73.3b (0.78)

IFVITTTER K=V ER LXK 72/(3.0)  209¢ (0.00) 1.8lc (0.02) 86.5¢ (0.92)
MAZMAZ., Mgy, MEHHIZ 144 (6.0)  1.93d (0.02) 1.92d (0.04) 99.3 (0.99)
VT Y BRI S 2 OB % i 240 (10.0) 1.8le (0.00) 1.79¢ (0.00) 98.9d (0.00)
-}‘ETZD:‘ (, %’-5 ” ’j‘ ’F.'j {/]‘{}j\ II‘ 30 0 ift] [00 } 1.552[ ({].02} 63.'2] [U.G'l)

1 2.33b (0.08) 1.58a (0.01) 67.8b (1.48)

4% g _’-?lr.!] y i ] x ‘:\
1£%) 10?2: = f_d(B'“IM“H‘: 10g # 9 2.24¢ (0.02) 159 (0.04) 70.9¢ (1.06)
V757 k% i-7: (National MFG 4 2.28¢ (0.04) 167b (0.01) 73.5d (0.50)
Company.Nebr..USA) . 60C &£120C 6 2.25¢ (0.00) 1.63b (0.03) 72.3d (1.27)
TR L7 NEBDIFVI TS5 T % 8 2.26¢ (0.00) 1.66b (0.02) 73.8d (0.85)
Fig. 21277 L7zo REZBMBLNE R O 3 24 (1.0) 2.07d (0.02) 1.84c (0.01) 88.7e (0.35)
S b B S, 72(3.0)  176e (0.03) 1.73d (0.01) 98.1f (0.50)

4 | ki 144 (6.0)  166f(0.01) 162 (0.01) 98.0f (0.64)

Fr &N, MR TR EWINL . F
PEERLTIFV I T TDEVIIBED

*Values represent means of more than two repricates and
standard deviation in parenthesis.
Means followed by the same letters in rows are not significantly

(p = 0.05) according to Duncan's multiple range test.
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rid i I ERY
Wre i 1 Table 2.
g Effect of dry heating (90-120°C) of wheat flour on pancake specific
%q- o volumes (SV1 and SV2) and springiness
% | Temperature hrs SVl sva* Springiness®
g | | 60T, Ssohrs22.5any9) 2 (©) (days) (cm*/g) (cm®/g) (%)
i J 90 0 247a (0.05) 1.55a (0.02) 63.1a (0.64)
i R L 1 2.27b (0.03)  1.64b (0.01)  72.2b (0.42)
e 5 2 2.24b (0.01)  1.68¢c (0.03) 74.9¢ (0.78)
g LU 4 2.31b (0.01) 1.74c (0.01)  75.5¢ (0.64)
,k,du"&w M‘z 6 2.21c (0.00) 1.83d (0.00) 82.9d (0.00)
yl S— 8 212004 1.8% (0.01) 89.0e (2.05)
Tew” 24(1.0)  1.88e (0.02) 1.84f (0.01)  97.5f (0.42)
Fig. 2.
Eftact:of 4ty Beating of fiour on 72(3.0)  150f (0.03) 1.49g (0.01) 99.6g (0.64)
mixogragh profiles at 60°C,540hrs 144(6.0)  1.29g (0.01)  1.26h (0.01)  97.9g (0.00)
(22.5 days) (Fig.2-2) and 120T, 100 0 247a (0.05) 1.55a (0.02) 63.1a (0.64)
3hrs (Fig.2-3). Mixogragh profiles of ) .
2 2.20b (0.08) L74c (0.03) 76.1c (1.41)
4 2.06¢ (0.03) 1.84d (0.02) 89.3d (2.19)
6 2.03¢ (0.04) 1.90e (0.02) 93.8e (0.35)
TWw5, —‘)ff\ 5000540“3_?% (22.0[]“1]) 8 1.92d (0_02} 1.87e [0‘00] 97.6f {1.48}
VE AL 7o /AN B TR, il oy & 78 110 0 247a (0.05) 1.55a (0.02) 63.1a (0.64)
MAKEFRETHELT WA XL/ 1 2.23b (0.02) 1.61a (0.00) 72.8b (0.64)
Y 4 1.80d (0.04) 1.77¢ (0.06) 96.7d (0.64)
Lt v 2N Ty
‘ i 6 1.85d (0.02) 1.85d (0.02) 100e (0.00)
HUICHAYEA TN TH S ZEATR SN 8 1.91d (0.04) 1.88d (0.07) 98.6e (1.98)
(Fig.2-2) o 120°C2WE[H], 30 [ ¥z 24 L 120 0 247a (0.05) 1.55a (0.02) 63.1a (0.64)
LN EROTO 74— O 1 1.98b (0.00) 1.64b (0.02) 83.1b (1.06)
3 1.65d (0.01) 1.60d (0.01) 97.1c (0.57)
=W = iz 7 N H
LTOBNBEICHL 2D, AIAD 4 1.50e (0.01) 148e (0.04) 98.7c (191)
A By - I I- K % B
ARAKZERIRE T, FCIFTEERL 8 1L.09f (0.04)  1.08F (0.00) 99.4c (0.42)

o7z (Fig.2-3) . OTZ LB/
B THERBRDOR AN RO ThHD
FiRP O ML ORI L B8 ¥
NI DHHKAEHHHTH L EHEZDL
N, COBAREAN D —FGNEERE LMD H D HD LRIV NEB OV, 13 —F
RTINS KR ES G LTV B I DRI, IF VT F7RBPLLMERT LB TR,

*Values represent means of more than two repricates and
standard deviation in parethesis.

Means followed by the same letters in rows are not significantly
(p=0.05) according to Duncan's multiple range test.

(4) FZRLENEH OFEEES E

A1, GCBIPLN IR % S SIS LR B 72002, /N ORERES T ) 3% Seguchi® (1998) @)k
Tiilr o7 (Nittokagaku Co.Ltd Japan ANM-150%4 7, miiz¥ 120-70) (Fig.3.) o /hEB50g 24N
AK150mifn . 2055 M E B FLER THAE %, 105 1E O BT 5, LIGARE L5435, 2ok
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LB OVEHILIA Y o — R ORI RUZ T EIC oW T

A KBEEX & Uiz, o7z ik eIz, 0.14N
O FEFE AR WA 125m N 2 . 2045 ] 1) 7L 8k Cht
H e, 105 M0 BV, BRI E TS
G %o WAL M LZ0.03N O K K 7 3 % 75m N
Z 2055 [ E Y FL K THEFE B, 10 55 P33 55 B L2
2. EEEAMELE WIS TS 220G — L1
LA MOpHES. OWMIL , sAZBR L2 0%
TWT /X o2z ik B2 253 K 150ml
mz. HE)FLEKTHRFE . pH5.0ICH@EL | 4L 5
BEVS AT B LI 2RI S, RGO
bR 2 A O 7D B W AT =) Y T AKX F
MDMADWEN T FA LAY —F X5 THhY., £
NZNERILL . BRI L | AN B OB IR
£ B &K D% Mz, Table 3R]
ZRNER L7 EAIX 5 D — 5t & 2237
T K5 K& iER L, 60T 5120C, 0~
SA0REH] THZER LB L 7o /N OBERE - 2 AT

KEWE S TVT YKo, 774 AR —F K5,

T =N Y7 AX G5 DAX 5D ¥ % Figd-1, Fig.4-2
VR L7z W OB LI R IE TH | KiHEEX S
ET VT VX G R BB I 2 2 2 T HEALDSL
b otz LAL, 7= 7 AKX G, wih
DFE LI E T H , W BAPLRER D3I < B B FE,

WL, 794 AR —FK53E, MALTWEI L
b, 2VnIid, 794 LAY —=FX3HHER
{pols, TR, 7L ARY—FRGETF—Y VT
AX SR EAERBEL, 7= Y T ARG5S
FTALAY—F X A TN LMEE SN D

Wheat flour (Alps) 50g
i +— Hz20 150mi

Mixing, 20min

Centrifuge, 3000rpm 10min
—_—

Supernatant

(Ws)

| *—  Acetic acid sol, ( pH35)

Mixing, 2

Pellet

Omin

Centrifuge, 3000rpm 10min

Supernatant

Peliet

|+ Acetic acid sol, ( pH3.5)
Mixing, 20min

Centrifuge, 3000rpm 10min

Gluten fraction
(@)

Fig. 3.

Bottom laver ; Prime starch fraction (PS)

t Pellet
l +— Hz0 150ml

Mixing, 10min
IQ—DHWII adusted to 5.0 with SN NaOH
Centrifuge, 3000rpm 10min

Supernatant
Upper layer ; Tailings fragtion(T)

Pellet

Acetic acid fractionation of wheat flour by mortar and
pestle method

Table 3.

Analysis of moisture content, protein (1) and ash (1) in
unheated wheat flour (Alps) fractions

o Recovery  MC Protein Ash

Fraction (%) (%) (%) (%)
Wheat flour ‘ .

(Alps) 100 14.2 6.34 0437
Water = A _ _ _
solubles 2.46
Gluten 394 8.00 82.0 0.366
Prime 939 500 116 0131
starch
Tailings 609 540 4.18 0.184

MC: Moisture content
(1) Based on 0% moisture content

D INEBOWUBLIZEYTIA LAY —F X 5L T7 =) Y 7 AX A5 L r 2 LTH A RETE v
EE—LTHY, ThH2KGHOMEAEAP RS RoTWA I LA bholz, TORE, R r—FiitEL
Mo DMEN DS E bz, N —FIEE 7 T4 DAY —F X 7= Y7 AKX oM EER &
DOHPAEZ WD 72010, S BLEE L RSB S8y =R e T =) Y 7 AKX GroimE 7
FALAY —F K DRIV TOHB MR EBGH L7z, £OHRR, ZHRLB60TH H120CHDFTXTICH
W 28 = FGHTEORINCEE) . T4 LAY —F K57 DA, —0.8~0.9& ) FH B HERE S
., o AN —FNTEORINCPED 77— 1) ¥ 7 AKX 5 ORI, 0.8~0.9& v B WHIPEASHE 2 S 7z

(Table 4.) o SHHDFEDP S 7IAARY—F XL T—Y) Y7 AKX O ELEMIE, 287 —F 5%
DMK ESHRL TR DYDY, LI LS 2 R DBKERRL TR ZEHERSh

_4_



(SIS TR

Recovery. %
8

Fig. 4.

Effect of dry heating of wheat flour on flour fractionation (water solubles,
gluten, prime-starch and tailings fractions) at 60-90°C (Fig.4-1) and 100-120°C
(Fig.4-2)

Table 4. Correlation coefficient ( r ) between pancake springiness and prime
starch, tailings, water solubles and gluten fractions

Temp%rature Prime starch  Tailings Sﬁﬁlt)‘i;s Gluten
60 =088 +0.86 +0.39 -022

70 -0.79 +0.79 =077 +0.60

80 =097 +0.96 =050 +0.43

90 =093 +093 =035 +0.58

100 -099 +0.99 - 058 +0.25

110 =096 +0.95 -0.16 +0.75

120 - 1.00 +0.99 —0.56 +0.78
Ave. =093 +0.92 -0.36 +045

(P=0.05)
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120 IXVTF77074=D 5 /R OB X BRWBIUKEEAHELE STz, Seguchibid ek
DM S >TINER T ¥ 7 Y RFETOBARILDE L, 7L LA —=F X 5L 7—=1) 27 Z X5 MIZH
HFHABI oL MG LTWAY (1984) 5

(5) ERMDIN r—FAN—F T 5 R

WEBALBENE B IZR OB RO S, TIA LAY —F X 5pe 57— ¥ 7 AX 5 98— F5i btk
ERVHIBITEAS R Sz Todd, N —F N—=F T RRC, AR EB Ik o7z MR EAH O
=X R=F7k, LDl T2 o729 (Seguchi and Matsuki 1977a) . &/NEBIX. NEBRD
TNTAER L THEL . SeguchiE MatsukiH DI I b &, ER/ANEH T r—F W]
B LI, K& Ny ¥ —DORAERE], /59 ¥ —DpHOREI AL ETH LI LD DR oIzDOT, FIh6H. A
BB OBRFEERLTOLINATo72, KistEIX55.23g. IV TV X56.57g, 7IA AT —F[X5528.1g.
T—=N Y7 AKX 554.3 g DAX A AKI00mIZ I & 257 WHLFE 2. AKEEALF M) 2 580 TpHES. NI
MLz, SHICKRYOMHTHS, Hi20g, BYEE ) VEEF M) A2.3g, EW155g% A, BibEEL
HET N —FR=F T ETV, BRI O —F 2B STz, N —FOFNIT, ER R
13 (Seguchi and Matsuki 1977a) T\, 28 —F il i didnik & FRCfT o 7z NE B iz 3
MBLTFGADRY —F K 53pEF—=1) Y T AR GHN = F NG 2 2o TR 2B ko7,
EWRBT, AV TFWVINER Oy —F LB ORAEREF N LG TE /30 r—FOR B EER
Lo SOHET, KBERE D IV T YKo TIABARY—F K5, 7= ¥ T AR GO BIK 53723 %
VBB LKA BRI TERBZHBEL, N7y —F%R—F 27 #7572, Table 5AZH LR N4
BAE R L7 ANEB AKX 57 D — e 57T, & 280 Gk, K3, AR Gk R L7c. WeBLBIE, % 4120T,
12055 B AT o720 T DRGE, Table 61IRLA2E) I BRI T FA LR Y — F X5 LRI T —") ¥ 7 A
X% ANBEZGERB O r =X OFESIML S Ebh ol Fo, RLRTFA LA —F
K3 7= T ARGIETEANKEZ BN, TIALARY—=F K5 7= 27 AKX 5 D20X 55 OUE B LB
2120 T ARV r —F DIEH A5, SR TIZHIN TS EAbh 72 (Table 6.) o ZOTED
5, 4R 53D b, TIABRY —FRKGET =) Y T AKGFHNN I —F ORNEIWRL TV S I EHRD
Bz KIS, N =R R L TWAE T FA AR —F KXo, T—=) Y7 ARG D 2K % FhEh
120T3047 6055 9055 12057 MINER A ZAT V., KEVERK 53 7V T Y Ko7 DARX T THERB D3 r—*
N—F T R BIlho7z #il % Table TISRLIz. 787 —FOSV Lid, WA EZ 2 TOH TV LI
RO eh otz 787 —F ORI, FEELPLRE D330 Cid. #EPEAT6.2%. 60%-Tid, 78.8%,

Table 5.
Recovery of flour fraction and their protein, ash and moisture contents (dwb)

Flour Fraction Recovery (%) Moisture (%) Protein (%)* Ash (%)

Wheat flour, Alps 100 1140 (0.26) 848 (0.02) 043
Water solubles 523(1.08) 1049 (0.74)  20.50 (0.08) 4.73
Gluten 6.57 (1.15) 6.30 (0.64)  81.60 (0.28) 083
Prime starch 281(1.76) 148 (0.11) 026 (0.02) 0.20
Tailings 543 (2.14)  233(042)  4.10 (0.04) 0.08

@ : Values represent means of two replicates with SD in parenthesis
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Table 6.
Effect of dry - heated flour fraction (120°C, 2hrs) substitution on pancake specific volume (SV) and
springiness®

Specific Volume ( cni/g )

Dry-heated flour fraction Before pressing (SV1)_ After pressing (SV2) springiness(%)
Control 2.27a (0.06) 1.56a (0.04) 68.6a (1.4)
Water solubles 2.28a (0.03) 1.60a (0.05) 70.2a (1.8)
Gluten 2.23a (0.07) 1.59a (0.06) 71.1a (3.7)
Prime starch 2.23a (0.09) 1.68b (0.05) 75.4b (4.7)
Tailings 2.23a (0.08) 1.81c¢ (0.05) 81.4c (1.1)
Prime starch + tailings 2.25a (0.13) 1.93d (0.06) 85.7d (2.6)

a Values represent means of three replicates with SD in parentheses. Means followed by different letters
in different each column are significantly at P = 0.05 according to Duncan’'s multiple range test.
b Pancake made with unheated and nonreconstituted flour.

Table 7.
Effect of duration of heating (120°C) of both prime starch and tailings fractions on pancake specific volume (SV)
and springiness

Specific Volume ( cnl/g )

Hedting - ime (anh) Before pressing (SV1)  After pressing (SV2) spriogioessi)
0 2.34a (0.12) 1.65a (0.06) 70.7a (3.2)
30 2.35a (0.03) 1.79b (0.01) 76.2b (1.2)
60 2.34a (0.04) 1.85¢ (0.04) 78.8¢ (2.6)
90 2.36a (0.03) 1.84d (0.04) 77.9d (1.2)
120 2.29a (0.10) 1.95¢e (0.05) 85.2¢ (1.9)

Values represent means of three replicates with SD in parentheses. Means followed by different letters
in each column are significantly different at P = 0.05 accoring to Duncan's multiple range test.

904 Tld, 77.9%. 1205 T, 85.2%I2% V) | WZ B BERF AR B LM T A Z b o7z, WML
W& oT PFALRY—F XG55, TV T AKX G DM XM EPDEALDEL TV B I EDHSMTR o

Ozawa&Seguchibld, MM L ST, I LAAF—F K TF—) T AR GHMOMEEME 8~
r—3%utE L DM, FAt AN 50.8~-0.92 ) BV SH S Z A WL TWS, RIFZETIE,
BB TG A DAY —F X GpEF—) Y ARG L B8 — PO A Z R Lz, Ik %
120C 120522 B E AT 5 728 2 — F132100% D EB RSN /29 (Ozawa and Seguchi 2006)
Seguchi% XYW (1990,1993,1998) | /W2 B DUy ik (%2ik, 40T, 60T, 80T, 100T T Dk 4 (3 ly ik IRf
) A3, 3 —FBNEOYFNEE DYDY, FIUL, TTA LAY —F X5 OBKERRETH S L i L
TWw5, Nakamura®Seguchib b (2007) | 15~25C CTRIFHIFEL 7o/ MR TRUr —F _R=F 7 %147
Lol ®i R, ShEoRIME I, TTIA AR —F K 5pd 7 =) 2 7 AKX 5 D B DI £ o> T2X 4 )
VRO EAERAE Lz e i LTWwWRY



NIRRT DVESSLIE DS 3 o — F DYERICRIZ TR EIC oW T

(6) BB TS/ LAZ—FRERET— )/ T AE S EOEEER

Ozawa& Seguchi®"19 (&, INEB DO E 5T T I4 AR —F X587 =) 7 A X 45 B OH 1.
EHZRLTWS, ShEHET 720, k. L7 I4A LAY —F K 5%0.2% I 7 X3 — FH TR
e tal | RYetan7—) X7 AKX 5% 6] LRBRAT ISR, AKEMZ, BE3E &, 6050 8 THIT R
OB EITo7, TORBE CHRAHLTVRWTIA AR —F XL 7= 7 AKX DM HAE
AR SN ah o7z (Figs-1) o LD L. EHBAAE LK 5 E2RED L BALGHELICRD, 2Wnilid
TIADAS—F R GG T =) YT AKX G5 H M TE%R o7 (Fig5-2.34.5) o HARINLSTTF/LR
¥ —FX 37—y F AX G TR AR s EE b,

- g l-E— - -
e J:‘:
A )
1 2
Fig. 5.

Interacion of prime starch and tailings fractions (from left to right;dry-heated at 120°C for 0, 30,
60, 90, and 120 mins). Black is prime starch fraction and white is tailings fraction.

3 4 5

(7) BB T SALRAZ—FRERET IV T AR OFAEICDONT

TIABRY—F X7 =" Y7 ARX 3 BB CH EAFH 2R L2 R E LT, WX 5 Oz # LB
LZBRMMGE SN D, TNEMHRTE720, —EMDOREHUIDTTABARY —F X5, 7= T A
X5%2120C 1205 MECBBEL 727 FGA DAY —F X3l 7 =) Y T AR s EhEhighEht L, E3E %,

- 15 F‘ 1
!“ A ¥ B l'“‘x

N

Fig. 6. Fig. 7.

Oil-binding ability of prime starch fraction (left (A) is Qil-binding ability of tailings fraction (left (A) is
unheated, right (B) is dry-heated at 120°C for 2hrs). unheated, right (B) is dry-heated at 120°C for 2hrs).
Q : oil , W : water , PS : prime starch fraciton. O : oil , W : water ,T : tailings fraciton.
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FAEM3mIE AR AKE AN, WL BB, BUBL TR L2z, BRI T FALRY—F X 3L 7= 07
AX 5 OBMPER 2 L7z (Fig6, Fig7) o REBABOT 74 LAY —F X513, FigbzHTbbhb L)
WL R ANTHEELTH, HIEERRZL E2ICHTHELTWAS I LA D25 (Fig6-A) o —4, EHLAL
12T FA LAY —F K50 1E, MWL . 7T 4 LAY —F X hhiht L, BT oIzt L 72 (Fig6-B) o
HEBILELT T4 DAY —F K IZiiVBLIE (BRIE) 23BN 7zC EAtbh o7z, Seguchild, FZ2MEE TS
ADAY—F KGO BMEE. 7> 7 RO RMDIZANEUBIENTHLHDEH G LTWSY , Kz
A —1) 27 AKX 403, T TIRELOPIMME AR LTWA (Fig7-A) 25, S, 7= Y7 AX5 I, 72A
ESHEMAABE EFNT VRO LEZLN D, L L., BRI EITR &, 7= ¥ 7 AKX 5 Ol A A
A0 IR EWIRLL . SREBRATOIIZIEEE L 7z (Fig.7-B) o S2BLANC X 27— ¥ 7 AKX 55 Dl A ik,
7= T AXGHDIZANEL AN TH B L HEGE SN 72, WP S N7 AT TIASBLARYE D & BLl
WELL 2ol E 2 DNz TIALRY—F KL 7= Y T ARG INER DF180% % LT WA,
VBB X 2T A DAY —F K e 7= ¥ 7 AR 5B OM EAEHIE, 787 r —F D5 IR EH S L
TWwAHI LRSI h,

CDEINI TTALRY—=F K, 7= v 7 AR G bz B B CHUK 2 /R L . 2 OBUKERN LT
TIARARY—F KT 7 ARSI EEH L2 Z 2607,

(8) #5358

NEB RGBT THE, Ry —FICELVHDNE SR 22 E2D2Y, 20) k=2 a k) i
HERNSE TN ERRWIESh, AR NERZRERG W5 T4 LAY —FRGET—) YT A
Ko BN 7 HAERD BT WA T EDbholz. TDNE, IF VT T 7RI H/MERIEL S HiK
2 EHREINIC NV —FWNURIINENEZR PO T FA AR —F X5, 7 7 AKX 5 MO H.
TEHEDHNCK E LMD B 729 . DNEBOEHBINZ LY, MEBDFIB0% % SDETTA LAY —F
X5r& 7= 7 AX 5 DB EoT, RSB HTAERAAE L, M%7 r—F A ESN S
b~ 3o (WA

SOIEBCE DN =¥ R=F 2 77 =9 7 E T B ALKBEEX 5 VT2 X5 7744
A —F X5, 7= ¥ T ARG EIE G OREANBICEBETo7LTH, TIALRY—F K55, 7=
YT AR HFENEICHRDOHZE DD o720, i TTA LAY —FIX o, 7—1) ¥ T AKX 57 DL AL
&M (1200) R OMERE X LS ICHNTEORMATBO NIz SOTER S, TITLALAY—F X5, 7=
v 7 AKX 5 DFL PR & BBKRACA S o — X D T ISR D 5 Z LAVHI L2
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f-1, 4R EOE N O =R IMENTHAEB ST, IKHha)—BaHEELT, o RYEHFEE LT
T HWHRAZ EAMIFFEN S, LA L, W2 VO =A%/ NERIZT LY FLTH, iFEFLVB A (R
75 (mm) , EH (cm¥/g) ) 2152 L3 TEY FEFLOVEAEZGL:012E, EVvo—ZADEIK, 4
ARXERN R EDMRERHN TR EPLETHHLEEZLNI, 3612, TR o—ARIZHEEEL S 2
ENTHAFMTER I EER I PIZE, Vv O—ARAY O/ ZHIRL 7L &, v n—RRASH L
tp Al L 2 S RN EW A RAGL, ZOF EEANNTZEBIETH S, LV O—AFIZZDES
LHERER G2 ATENTESLL6IX, KA —ZAHBR Bl i & RIS ADAENER <52 fTh b R L
T O0—2A0FHIE KR EIEDHTHH). TITi. LV O—ARDO BN ~DFH L ZDIEHIZOWT,
ZhETOMENRE AT,

() O —ZARORN/EADFBICEITHHE

FTHOICENT—AR BN RIZ TR Lz eV O =22 T LY FLINER TSy 2R
TRAE, WAYHOKRTIAILAMEAELTE TN, RS ERET 3205, TOHKIZW
BhthoTuhw, SRHET 7L FEh a4l a—R R MAMLL 22 b0 2 T2 HMIcH Y, 2oLl
O—ADRHA XL B AAEDYRIIOWTRBEIDIEHEN TV h o7, LA -T, v o—A%fiEL
THEZEAZ, ZOWER A X Wil $5 LI RFLENMERB0LETHELELLN, 22
T, FARICL 7B A IV ECT, e —RFi S BS HIC I T8 2,

THEIOE L u—2 % (Figl) 2/EH1210, 20%7 L FL, WAVREBR{To7:L25, EOELo—A 4
ST LY FROBINPE, B HIZET L7225 v a—2ROH 4 ZDpZnbOfE, B o F#
EASKEL A MINZH o7z, Fig2ld Ko —ARE20%7 L FLAZS Y IRED 50T 5, No. 1Lk,
fR2IZKRELED, Nod~No. 7T, a>bo— L RIZFAHDOKRESZ R -TWS, ORI, FifHA4
AW L TSI AR SN, BT HAXE RN LOMBRESSICHEZTE2DIC, i
bREVELMT—AFT (No.7) ZHBHFLECTEH L, NEBIZ10% 7L FL, BNV REEZITo72, Fig.3
WY OWERN (SV, em®/g) , Bttt v o—AD Kl (m?/g) . Ka&E R (mL/g) Z/RL7Z. Brig i

_12_



W %

No.4
(154 um)

—;200um

No.5 No.6 No.7
(270 um) (464 um) (650 m)

Fig. 1.
Microphotographs of various cellulose granule samples. No.1 (6um, average diameter), 2 (13um), 3 (81um), 4
(154um), 5 (270 um), 6 (464 um), and 7 (650 um). Bar indicates 200um.

No.1 No.2 No.3 No.4 No5  No&  No7  Control
@um)  (13um)  (81um)  (154um) (270um) (464um) (650um)

Fig. 2.

The appearance of sectioned bread baked with various cellulose granule samples (20%)/wheat flour. No.1
(6um, average diameter), 2 (13um), 3 (81um), 4 (154um), 5 (270um), 6 (464um), and 7 (650 um). Control
indicates bread baked with only wheat flour.
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Fig. 3.
Effects of grind time (minutes) of cellulose granule (no. 7) on surface area (m2/g) of cellulose granules and on
specific volume baked with the ground cellulose granule/wheat flour.
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MiRiE S DILERL, KaHiE ke Y ORFERMENTNOHNREGL-0.989, 0876 TH o7z, TOHR
b, WEMTRENEA IRV O—2H Y 7N DY A XE KGR RICHBRLTWA I LR SA

F/2, VO ATV FNEROWHEIC2WTIF VI I 72 HWTHRAET A, RTFHA XH8154 um bl
roero—AF &2 7Ly FLIZA (Nod~T7) , 0PI/ EH DA (Control) DHDE ELPTWES
TEMbhol, SLIENT—ARFRINT /= M) v 7 ARIZTEE I OWTRE L7, kb /hsvt
na—ZFf (No.l) ERXEVHD (No.7) ZDMERIC20% 7T LY FL, I¥F V7T 7123000 12 F o O
WMEMEFigdlIR LI WRFoEIAR, 23— TINT U Th—R DTN F I 22 AT
B Do INEFTET (Control) &, No. 77 Ly FNEROF 730 SH L7V T < ) w2 A% R LT L
L, NolZ VY FNERDOF DT, VT = M) v 2 A0 MHHEIRONT, S2h 5B D TH
REINT TNT M) v 7 ADEHKIL, BELNED VT —AKFICHESIN TV EDESH), IV
O—=ARFRIN T2 M) 2 2 ADMHHEEZHEL TV 2D THIUE, A —AMIKE) 4T 57 A0k it
WKHEEEREZTHRIFZEZON, 22T, FOPLRNAHTARE 77—/ 577 TllELIz. ZORR%E
Fig Sl L7z B34 X154 um P ETIE A AR AT — 2 D, 154 umE DANEL LB E-TH
AR L 720 ORI S DILERGHT R L OB R EA 09249 1<, va—RA R4 1 X5
NS GBE, TVTY M) w2 AOMHEEHEL, 20720, HFRAZHLADLZNDGED, Nridt5k
LELWIEbh ol

ENO—AT7 LY FNERERCTRAYZ2TIHE, tva—AROH, X, S8, LEMOL) %R
NWoUEREMIZRELRERERS, 2D, 154uml LDV O —ZARFTHIUET LI FLTY, Ik
DHDINZ E[ARD B DRON D ZED G o1z,

Fig. 4.
Microphotographs of dough of only wheat flour, cellulose granule sample (no.7), and (no.1)/wheat flours from
top to bottom. Bar indicates 200 um. Protein was stained with Coomassie brilliant blue.
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Fig. 5.
Effect of size (diameter) of cellulose granule sample on release of gas from cellulose granule sample/wheat
flour bread dough measured by fermograph test.

(3) IO —RHNDREEIEE A IR TSH5E)

EAO—2ARDEFEINL VRPN E LT, DIV EHZEZTFONRENHIn) =i 2 LT
OFMBWIESHS, LaL, Zh72Z2FThAENICAsztva—A K% S HICRBEZE T2 X ) ICFIHTE
o kEz . BiL VB ENEE LT, MEICES>TaBZM OV a—AR~OW AR HZ %2,
CITIRAHY—VARBRICTEALZ, HATRI2H KO LAY — VR EEFRLRMME LTROH ST
Wao LAL, PCiMBETEHaEE LTHHEATY 200D, ZOFHII>WTEITLH#E LS
o WX, Ra3 T id il 252 L5 DNAOHIZT ISR iEtEDH LI LY, ZHAy 7]
M EAEH (PPD) OMEHEFEZRLAIEOETH D, LA >T, SREDREIDOWTIEGH 35 &IE K
Bdhb, £ T rvo—ARxHuTIhs otz NPl cE2vr i Lz

3)—1 wIvA—RHANDFH /T RRABRORE

HATHETER TR 12D EMN Y — VR HEE O TRATRBRE T o7 BV O—2ARZ DI AT A
2, BB HFRERATSE, TOH, BARKERLTRBEATOEEZHHL, BT L GHKIR0INKRELF B
VO LAERTHEM L7 RIRIEDE N O—ZARUIITI DR WAL Zed o722, 250T, 1204 A BEE L
oAb v —AR R MRE O K, Ra3s (ZVATT ), 1045 (FaF ), 1055 (B—AXY
W) OWATHILEML L. SROWAFLAIMBUIF Y 7 20 BETH20ETHY, ) RAT/idg
Y#E, 70X D AFERERFEE, O—ARVFVIYREEFEONTY 25 THICLoTWS (Figh) o
NS D I K WA SR 7RIV o — AR K2 XM AT P ED TEHETIT LIz, TORR, &
DTA T4 =NH K, BEDBHGBE—=2ERLAA, ZVRAOY DY EIEI T ED, O—AXRYH N Tk
WREIVED, 70F  TRRE.ELEEAIRENS (Fig?) . SRR EOEOFOay  L—FHLTH
D, RALE VO —ARADEEOW A RSN,

PG TIHEE WD 720, Lk ro—AREH IS 22{LZ#ESCA (Electron
spectroscopy for chemical analysis) ZHWTHHT L7z, TO#E, BRIV O—2 K Kf2400eV THi &L
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Fig. 6.
Structures of xanthene food dyes: erythrosine (red no.3), phloxine (no.104), and rose bengal (no.105).
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Fig. 7.
X-ray spectra of the surface of the non (a), erythrosine (b), phloxine (c), and rose bengal (d) treated charred
cellulose granules. C carbon, O oxygen, / iodine, C/ chlorine, Br bromine.
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Fig. 8.

ESCA (electron spectroscopy for chemical analysis) profiles of surfaces of uncharred (a) and charred (b)
cellulose granules,

ANF—HPEEIN (Fig8) , TOMEIEZT I/ IOWINTH S L K SNz, B, TOE—=ZxRk{LE NV
O—ARNEALN LD ofc 2, BEEGROMEDI SH KT ARRAL, RILEVO—ZROW 5 T2 SN
foo BRALE NV O —ZRERMICDOAT I/ DR A SN EHD S, RIALT S ZE TN o—Z RN
WS DZALNRIY, TI/IRELTHIENCTTELOTIRRVHIEHEL SThHnleih s, /3%
ZHOMBFLERAEN O —ARERHNIEE LT I 7 DG E G772 OMAE BRI ST DTid VL E R
2o LU, BT L % lr o720 OPIZRAF 2 T2 D1 H Y, TOWAFIZIRA F ARG LSO 51
HErbhlz, —), SRHWAGERITILEL TV R ha7 VI3 BUKED R T E» S, BKEMEIERO MY
HBEALNT, TLT, ROWAEIN LRI GOMGZWSNITTH20, AF 2 EH. A F . B
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BEPE 8 2l TE AT LR R E 75 72,

T BB T & (R 2% & BUKME 2k 0l )y = — R IO W T, AR TIE ¥ a BRI 27 v

(SFAE; sucrose fatty acid ester) ZH\W iz, TOSFAEBH L, 4+ 78, EA BRI OREL:
ALV O—ZFE T, WA RIEEITo72 (Tablel) o 44> i, SFAEBHHICRELAYE, 3L
AEDBEDPKTEHENLLZ LEL, AT EUDLE. 4V ERPSFAEBH R L) aRoKE o4
LWIEDHERSNIz, TOTENS, /A VBEMICEINTEIET, RV a—ARRTMDOA + DB
HEDN, ROV LSS Sz, 72, SFAEBHOLE T, SFAEDBUKTE LA KLV
O —ARDBREL 5 EIE WD, AROWAGENFE L2 EZ LN, —/, SFAEORKERTTH
57 afiBa iR LAY 6, FEWAFIZSFAEREHE SN Ed oz SO ENLD, BUKEBT THS
BRI MR WA ZHLE L TWBE I EME A6, GRIEIA A EMEL BRI EH TRAAFLTWEE
EHHERE SN,

Er?ft 1e;f various treatment on adsorption of erythrosine to charred cellulose granules.
Eluted with H,0 Eluted with 0.1 N NaOH solution
Molecule _
Total OD value % Total OD value %
lonic molecule
NaCl 5.00 (0.12) 944 0.30 (0.04) 5.6
NaOH 4.83 (0.53) 98.7 0.06 (0.02) 1.3
KClI 4.97 (0.32) 95.0 0.26 (0.03) 5.0
KOH 5.04 (0.14) 99.0 0.05 (0.02) 1.0
Sodium dodecyl sulfate 5.00 (0.19) 95.1 0.26 (0.06) 4.9
Nonionic molecule
Ethanol 3.20 (0.46) 63.7 1.82 (0.34) 36.3
Glucose 3.04 (0.69) 60.2 2.00 (0.62) 39.8
Sucrose 2.48 (0.32) 44.1 3.14 (0.41) 55.9
Distilled water 3.22 (0.52) 62.9 1.88 (0.36) 371
Amphipathic molecule
Sucrose fatty acid ester 3.89 (0.38) 94.8 0.21 (0.04) 5.2

Charred cellulose granules were steeped in a nonionic, ionic, or amphipathic molecular solution for
15 min. Values are presented as the mean of 3 replicates, with the standard deviation in parenthe.

E6I2, SFAEDIRIRESBAAT ISR L TV 200 MR T 5720, WAFL i (1) Aa v Y) HSFAE
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Fig. 9.

Elution patterns of the erythrosine dye from the dye-adsorbing cellulose granules prepared beforehand
by the addition of water, 0.24% SFAE or 0.1 N NaOH (-(_-) or those of water, 0.20% sucrose and 0.1
N NaOH (-@-). Arrows indicate the addition point for each compound.
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Fig. 10,
Appearance of bread sections baked with various samples of charred cellulose granule (10%) and

wheat flour: no.1 (average diameter, 6um), 2 (154um), 3 (270um), 4 (464 um), and 5 (650 um). Control
indicates bread baked with only wheat flour.
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Table 2.
Effect of particle size (diameter) of charred cellulose granules on the height of charred cellulose
granules and wheat flour bread dough after the 2nd fermentation.

Particle size (um) Height of dough (mm)

control 14.23a (1.32)
650 (No.5) 13.23a (0.63)
6 (No.1) 11.31b (0.26)

Values represent the mean of 4 replicates with the standard deviation in parentheses.
Means followed by different letters in columns are not significantly different at p=0.05 according to
Duncan's multiple-range test.

BN F2—T RNV O—ARZ G0, BAVEANSF7ICH) SA, BARVRBET o7 2B, &
Fa—TR@ENR—=F VTR D IR THETILZ LN 2L, FL—EDOREZDFTRENTES, LLHT,
CORALE N B —ZRUIB LAV LTVDE DT TR RV, AV PICEEEREZITWELNEE
Zbh, FROFEFETE Ayt n—ARE RBLIZ, Iz, A PMIDE DG % 7 7 A, Ao
ROOPVIBTEIZ ZLLEEED, WHBRN—FPICEETIMEREDRRLI DL, ZhEANH
B MU 7oAl v o —2 R T B WAT B & 17 o 72 (Tabled) - ZD#E, WFho@#Ed it

Table 3.

Adsorption of xanthene dyes to charred cellulose granules removed from the bread crust or crumb and
tested by column chromatography.

) Eluted with H,0 Eluted with 0.1 N NaOH solution
Xanthene dye Bread
Total OD value % Total OD value %

Ervthrosine

crust 1.79 (0.07) 28.0 4.59 (0.62) 72.0

crumb 2.72 (0.59) 48.9 2.84 (0.52) 51.1
Phloxine

crust 1.88 (0.19) 375 3.13 (0.21) 62.5

crumb 3.08 (0.20) 59.4 2.10 (0.53) 40.6
Rose bengal

crust 0.57 (0.08) 18.9 2.47 (0.09) 81.1

crumb 0.96 (0.04) 24.3 2.97 (0.20) 75.7

Erythrosine, phloxine, or rose bengal were charged into a column of charred cellulose granules
which had been removed from bread crust or crumb.
Values represent the mean of 3 replicates with the standard deviation in parentheses.
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Fig. 11.
Effect of the contact frequency of erythrosine on the adsorption to charred cellulose granules soaked
in water.
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Table 4.
Effect of pH on the adsorption of erythrosine to charred cellulose granules.
pH value Adsorption of erythrosine (mg/g)
6.00 092 (0.01)
6.60 0.88 (0.01)
6.70 0.58 (0.31)
6.80 0.14 (0.05)
6.90 0.06 (0.02)
7.00 0.08 (0.02)

Values represent the mean of 2 replicates, with the standard deviation in parentheses.
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Seasonal Variation in Resting Energy Expenditure and Body Composition
in Young Female Athletes
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Abstract

FAE TR % T o fRHLUK B L0V S (REE) O F i Z{LicoWTIERER o & 144 % Wi L
LTl 7z, RREREIEI R EFICHMA L, KBTI 26001 o 720 J5 TR B BE T fh i =
DRI TA AR RO STz, —T5, B E)EE N RO ERIXZZHELIFE CTH o7z EFFDERIRN
it (LBM) &Pt CREL D A IZE D o705 RN BISED o 72 EROEFE DR TEDOMA
i&. LBMR P it Tid e {RIRMI A A L7- 2 &2 L 5 i S 7z, REEIZEMOIZ ) DCIEICHARTEW
B o7z h, ML HICHFITML, KI5 LW AT A ML AED bz, REEDZ ik
EHDIEHIPKREL, FMILEBAKRED 572, RO FNF—HESEASER e 7T (B ALY R) | C
FHXSREROBUINZH Y, CAPZEWEORESITEE LTSI L%,

We mvestigated seasonal variation in resting energy expenditure (REE) and body composition in young female
athletes and non-exercising control group. The results showed that body weight and body fat % tended to be
decreased in summer and be mereased i autumn, especially significant difference in athletes, though. On the other
hand, lean body mass (LBM) and muscle mass in athletes were significantly larger than in control. Percentage of
body fat in athletes, however, was significantly lower than that in control. In both athletes and control groups, REE
showed a significant seasonal variation, with a summer minimum and autumn maximum. The seasonal variation of
REE was larger in athletes than in control, which may be partly from dietary factor such as energy composition.

Key words: seasonal variation, resting energy expenditure, young female athletes
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Influence of Clad Level for the Impression to Leg Wear in Young Women

Mutsuko TAKANOKURA

Laboratory of Costume, Faculty of Home Economics,
Kobe Women s University, Suma, Kobe 654-8585

Abstract

A lot of young women worries lower limbs on own body parts, it paid attention to shoes and stockings as the
clothes, then the clad area and the penetration extent are matched and it is defined as the clad level, three kinds of
shoes with different clad area of lower limbs and three kinds of stockings with different penetration extent were
assumed to be material in this report, and the image was investigated by the SD method. As a result, the question
item into which evalution value changes corresponding to change in clad level was "refined < inelegant". From the
result of the factor analysis, it became clear that first judgment was evaluating whether to like or hate, to wear it or
not, for the impression to leg wear in young women. In addition, the data for investigation of shoes and stockings
was synthesized, first-factor was an evaluation of stockings, and second-factor was an evaluation of shoes from the
factor analysis.

Keywords : young women , leg wear, clad area, penetration extent , clad level , impression
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Tab.3 Results of factor analyses (shoes)

Tab.4 Results of factor analyses (stockings)
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Fig. 4. Distribution of first- and second-factor loading
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Relationship of mothers’ food preferences and attitudes
with children’s preferences.
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