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2.1 J1AT7I¥Ma9AUTENAUNIILANDAYT1D12 OERB WA¥51379 AHP-OERB

o < N - < a
Taa?xaiw=MU1uﬂma11u§u YinaTuTan UTnaatadin Uiuomnn diuow
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LEwla UinmleamiiTon uazUTuOeAI TN LATA TANAUAAYAYIAITINN 8
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A1779N 8 aonﬂwnaunwmﬁaaﬁﬁﬂ OERB uaz‘i'}i"n AHP-OERB

Chemical compositions

(% dry basis)

Types of rice bran

OERB AHP-OERB
moisture 9.85 + 0.49 12.47 + 0.53
protein (Nx6.25) 17.66 + 0.28 21.95 + 1.77
fat 0.75 + 0.05 1.28 + 0.21
ash TI34741.35 9.06 + 0.64
fiber, crude 7.87 + 0.33 18.05 + 0.97
fiber, TDF 14.58 + 0.54 58.74 + 0.32
carbohydrate 55.87 + 0.49 8.97 +1.24

*Total Dietary Fiber

a gl n o T )
AMWANITILATIENAIAUTENBUNIILANDAITIT2

b A X SRy % o4 A -
wui7 $7879 AHP-OERB Mim3au1831n91379 OERB NuTwtmmaugu Tusiu Tadu & Fuls

q'x 1ol [Y] '
RATEIMITTINLWLIN URANUTH LD MAEAYITTUTTFLATRAARAY

2.2 ATIMMIATIWA NI

v & X
AHP-OERB 1AwaudadavanIsIdn 9

OERB 4a¥$1117 AHP-OERB

(Energy Content) 784357919 OERB WAa¥31317
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/179N 9 ﬂﬂ“ﬁﬂﬂﬁ%ﬂﬂd?ﬂiﬂ? OERB uaz31117 AHP-OERB

Types of rice bran Energy Content
(Cal/g)
OERB 2.6
AHP-OERB y

» ' - 1 N < - : ' -
HARIINNTTRILIMATWAIITWUIN 11511 AHP-OERB Hﬁﬂuﬂ@€ﬁuﬁﬁﬂ1171§ﬂ1

OERB 7n7m 2 N9

2.3  AnyIANIANIINIBAINDAYG1899 OERB WA31112 AHP-OERB
2.3.1 a113&1910ﬁ?wen1qn15n1unaqi1511 OERB Wazi1317 AHP-
OERB Tna1fnasy Scanning Electron Microscope mwiafl1asasng 200 LN 1WA

o 4 e
uﬁaeaqzﬂn 5 uazzﬂn 8 AINAIRY

4 - 3
zﬂn 5 anuszﬁ7oﬁ§1qn1qnwanwunaq1ﬁ§11 OERB

f18628NAAY Scanning Electron Microscope (200X)
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zﬂn 6 AanrazIATIFTIINIINIEAIWEIAYTI117 AHP-OERB

N18A28NABY Scanning Electron Microscope (200X)
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AHP-OERB 1018A78nA8Y Scanning Electron Microscope mu1af1393878 200 in9
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2532 nﬂ1n1311anaqnuwaagnﬁn (Particle Size Distribution) @mas

. T 5 o
772717 OERB Ua¥91917 AHP-OERB UHAYWAAIAITIIN 10

< . .
R1779N 10 ﬂ1TRTSQWﬂﬁﬂﬁﬂuﬁﬁa%ﬂﬁﬁ33471§11 OERB ua=11§11 AHP-OERB

U.S.Std. Sieve size Particle size Particle Size Distribution (%)
(mesh) (micron) OERB AHP-OERB
ON 35 500 0 10.7
ON 50 297 27.2 50.8
ON 100 149 46.5 . 31,1
THRU 100 < 149 26.3 7.4

» w 4 s
TANALAABIIN 3 21

(-4 ' -
11n§a§anw1n1zﬂwanaqnu1aﬂgn1ﬂ 321 W1A91 51379 AHP-OERB ﬁnuwaagan

4 s
TagLaaadngn2191272 OERB
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2.3.3 971uﬁ1uw1n1un11§ud1 (Water Holding Capacity) 78947112

. w - 4
OERB ua®i1117 AHP-OERB UARIWAAIATITIIN 11

" a I TR e o« W
R1719N 11 ﬂ11uﬂ1u11n1unw1quuﬁnﬂ411nw1 OERB ua¥31117 AHP-OERB

U.S.Std. Sieve size Particle size wHC” (g H,0/g dry weight)
(mesh) (micron) OERB AHP-OERB

ON 35 . 500 0 7.4 + 0.1

ON 50 297 2.6 + 0.1 7.2 + 0.1

ON 100 149 3:1 + 0.2 6.9 + 0.1
THRU 100 < A9 2.3 + 0.1 5.4 + 0.2
OVER ALL 2.4 + 0.1 6.8 + 0.1

* W N b
PANALAABI M 3 11

IMWANIINAABINYIT A7 WHC 13977919 AHP-OERB ﬁéﬂgcniniwﬁﬂv OERB
0 A« ' . 'dd [ af
Tz 2.5 1A UATLUBRI1THIINIABNAIAWY Y 1w§11nunuﬂaagﬂﬂa1umazunw WHC

1. v da 4
§¢ﬂ1ﬂi1ﬂﬂﬁﬂuﬂuﬂﬂﬁwﬂ1ﬁLaﬂ
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2.3.4 A1 Bulk Density m8477317 OERB Ua®91317 AHP-OERB UHAYWA

- 4
AYAITINN 12

" ' . . w . v
A17799N 12 A1 Bulk Density 278497277 OERB uazi1219 AHP-OERB

Types of rice bran Bulk Density“
(g/cce)
OERB 0.39
AHP-OERB 0.18

» W 4 n
1BUALAABIN 3 1

WANITNARBYWNIY 51317 AHP-OERB A9 Bulk density #1n9191877 OERB

Uszuaw 2 1N

3. fawrdnimaasuiledauasuilvdrantauniedniaiituinsndmany q
3.1 Anw &uiiAn19n18awtun1TineTe (dough)
v
, x 4 ; S
3.1.¢ nﬂawnwvgaiuuﬂ 122 MTTIRAITHAN ATIAIINAIRITBITA LAY
| o Y <4 <. . w YR |
aﬁu91wuaauaunaquUqawauasuﬁqﬂwanwzuuﬂquﬁu111?7 TaaldL1A984 Brabender
3 4 ~
Farinograph 1ﬁuauﬁae1uzﬂn 3.1 09 .10 (TuarawuIn )
' -8 T < v 4
3.1.2 WIAIRIINBAURLATINAINURALTIEATAYTA TaaTY AT Y
. v < <«
Brabender Extensigraph 1&waudaq1u3ﬂn 3.11 a9 3.20 (TuarawuIn )
IJI v & 4 < 4 .
AIMMaIA3IN Farinogran zﬂn 3.1 n¢2Un 3.10 uar Extensigran

4 L " & )
zﬂn 3.11 nqzﬂn 3.20 naaqnagaaqaw114n 13 WA 14 a9y
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4 IJ! Vv ” & < <
A1779N 13 A nawia’nn Farinogram UA¥ Extensigram aasutledrauazuledna

finaunil9w&u$1317 OERB TudRTIdIUAY q

Types of flour

OERB (% flour basis)

Properties MWF HWF
10 20 30 40 50
Farinogram :
Water absorption (%) 61.2 $3.2 65.0 66.2 B7.0: .87 .4 Ay
Dough development 2.0 13.0 8.2 8.5 8.7 10.8 -
time (min.)
Dough stability (min.) 8.0 28.5 16.4 13.8 9.8 . B:7 -
Mixing tolerance 50.0 10.0 20.0 35.0 50.0 55.0 -
index (B.U.)
Extensigram (45 min.) =
Resistance to extension 410.0 520.0 590.0 570.0 540.0 470.0 -
at maximum height (B.U.)
Resistance to extension 290.0 325.0 580.0 490.0 395.0 310.0 -
at. 5. cw: (BIU.)
Extensibility (mm.) 178.0 217.0 193.0 158.0 114.0 75.0 -

ullud . QlJ - -
¥ 2113818 Lua¢awnﬂ§uwm11§w1uﬂﬂtnunqﬂnasuﬁunuuﬁoﬁ151utnatﬁuTa

MWF

HWF

medium wheat flour

hard wheat flour
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A1999N 14 A nam’la’n Farinogram UR® Extensigram gasutisdrauazuiledna

fpuuilanans1999 AHP-OERB TuaRTIdIMANS 9

Types of flohr

AHP-OERB (% flour basis)

Properties MWF HWF
10 20 30 40 50
Farinogram :
Water absorption (%) 81..2 63.2 BB.5 . 6B.4. 3893 7%:5 57
Dough development 2 P 13.0 8.0 18.7 20.0 30.0 -
time (min.)
Dough stability (min.) 8.0 28.5 K. 5 38.5 48.5 56.0 -
Mixing tolerance 50.0 10.0 20.0 15.0 10.0 5.0 -
index (B.U.)
Extensigram (45 min.) :
Resistance to extension 410.0 520.0 740.0 890.0 950.0 >1000 -
at maximum height (B.U.)
Resistance to extension 2%0.0 325.0 630.0 830.0 860.0 980.0 -
ab b.ch. 0B Us)
Extensibility (mm.) 178.0 21.7.0 225:0: 242.0:.288:0 270.0 -

SR e 4 . aa - (4
% 3aa11d16 ey IndInaadm1amant inn i nasedutuuiledauL et uia

MWF

HWF

medium wheat flour

hard wheat flour
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RICE BRAN SUBSTITUTION (% W/W)
—— HWF plus OERB  —— ‘HWF plus AHP-OERB
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wazuilvdraniaunilawdnd1a1 MWERTIEMAIS 9
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awnﬁaganw1§aiuu1uu1ﬁ utlsdranaaunils (HWF) ﬁnwnn1gainuﬁgqn11uﬂ¢ﬂw§
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DOUGH DEVELOPMENT TIME {(min.)

40

30

20 S

O
*
O 1 1 1 1 ] 1
MWF 10 20 30 40 HWF

RICE BRAN SUBSTITUTION (% W/W)
—— HWF plus OERB  —+ HWF plus AHP-OERB
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awnﬁaganaaw#?ﬁ%unﬁiuﬁu wuia uils@rannaunileit 21 un s dunann 19
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DOUGH STABILITY (min.)
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RICE BRAN SUBSTITUTION (% W/W)
—— HWF plus OERB —+ HWF plus AHP-OERB
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MIXING TOLERANCE INDEX (B.U.)
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40
4 //
20
10 \\\ =)
0] : 3 B A g A
MWF 10 20 30 40 HWF

RICE BRAN SUBSTITUTION (% W/W)
—— HWF plus OERB  —+— HWF plus AHP-OERB
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RESIS. TO EXTEN. AT MAX. HEIGHT (B.U.)
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MWF 10 20 30 40 HWF

RICE BRAN SUBSTITUTION (% W/W)
—— HWEF plus OERB  —— HWF plus AHP-OERB
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RESIS. TO EXTEN. AT 6 cm. (B.U.)
1200

1000

800 F—— - —93 WTITALL

600

200

0 | 1 1 1 L

MWF 10 20 30 40 HWEF

RICE BRAN SUBSTITUTION (% W/W)
— HWF plus OERB  —— HWF plus AMP-OERB
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EXTENSIBILITY (min.)
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RICE BRAN SUBSTITUTION (% W/W)
—=— HWF plus OERB  —+ HWF plus AHP-OERB
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- { ' <4 <4 - . W
3.2 71n11=ua¢nﬂ1znaunﬁctﬂunacuﬂqﬁwauazuﬁ¢d15nﬂnuuﬂquﬂu11n11 M
- [ ' 4 2 EY) EY) a £ o a
anTadma1e 9 nuwldlaacuaa 3.1 1&51&a113uﬂ1u1ma1ﬂu§u YinoaTusas  U3una
- - - - ' v
Toiiw UIumLnn Yunaidula  Uinamlgamiison  uasUiumanITutgiaTe 1aua

b “ ux
LAAYRIANITINN 15, 16 uar 17 adu

" ¢ Pl { -
R1999N 15  avAlsznauniviaNpasutea1asiunlseder (medium wheat flour, MWF)

wazutled@raniaunile (hard wheat flour, HWF)

Chemical compositions Types of flour

(# dry basis)

MWF HWF
moisture 13.53 + 0.16 12.65 + 0.22
protein (Nx5.7) 11.52 + 0.30 16.23 + 0.06
fat 1.19 + 0.18 1.71 + 0.10
ash 0.50 + 0.03 0.59 + 0.03
fiber, crude 0.32 + 0.06 0.67 + 0.02
fiber, TDF 0.62 + 0.05 2.19 + 0.12
carbohydrate 86.17 + 0.01 79.28 + 0.13

*Total dietary fiber

a & s - < { <t .
AMMWANITILATIENEYALTEABUNIS LANTA IR d IR B L unYTedAuaul9RIan
' v < . BN < - % 1
auntly wu21 wusdraniauudenysuaaTysan 1w 1@uls uazlgamiTion §¢n1ﬁ1unmz
<4 a '] 4 ' - <4 { ' -
AUIu a1 TUt S LaTRR NI mded1aa L unlTEa A damuyiuamnrwuuazt frsasuiledai

5 o4 a < - < o ' ' <
ne 2 fua dUFuatnALABei TaanuﬁqdwanwnuuﬂqﬁﬁwgqnqwLﬁactanﬁaa
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) Y | <4 . . - [ '
a19790 16 avAdTEnauniviLAlnasutisd1an muiewani1112 OERB TuaRTIH A 1

Chemical compositions

(4 dry basis)

OERB (% flour basis)

10 20 30 40
moisture 13.22+0.06 12.84+0.07 12.45+0.08 12.114+0.03
protein (Nx6.25) 16.3140.10  16.4540.09 16.56+0.12 16.74+0.08
fat 1.59+0.03 1.4840.04 1.39+0.03 1.2740.086
ash 1.6240.03 2.6540.08 3.71+0.05 4.7640.086
fiber, crude 1.32+0.01 2.08+0.02 2.7940.06 3.51+0.05
fiber, TDF 3.40+0.03 4.63+0.06 5.85+0.06 7.10+0.086
carbohydrate 77.08+0.08 ~ 74.79+0.10 72.49#0.11 75.12:9.10

% Total dietary fiber

a { 4 <4 < . . v '
awnuaﬂﬂidLniwzuaqnﬂsznauanLﬂunaauUQdﬂanwnuuﬂoudu1wn11 OERB wi2"

4 i . v o a ~ v y < X
LUATEAUNTITNAUNUTIDIIL WU DN UsuaTdsan 100 LRRTE UR=T8AINITIIM LWHIN a8

4 a d«'gd & w f P ' =
mlTuuTysaniwlIvLwadLanuaa dvuﬂ%uwmakugu Taun uaza1iTuidiainanay 1aEN

a g - < € v
Usuraalutulas 1aNuaAaYL WA LANUSE
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<4 4 o < . . WV o 3 i
A17790 17 29AUTERsuNILANBautledan 1 aunTewEN 1199 AHP-OERB TudaT1d89uR99 9

Chemical compositions AHP-OERB (% flour basis)

(% dry basis)

10 20 30 40
moisture 13.59+0.09 13.4440.04 13.30+0.02 13.23+0.06
protein (Nx6.25) 16.88+0.12 17.4540.11 17.8740.05 18.57+0.09
fat 1.71+0.06 ~ 1,6740.06  1.64+0.09 1.681+0.10
ash 1.48+40.06  2.3040.03  3.18+0.07 4.03+0.03
fiber, crude 2.4410.06 4.20+0.08 5.9140.05 7.69+40.11
fiber, TDF " 7.87+0.05 13.5340.06 19.21+0.08 24.8340.04
carbohydrate 72.0640.08  65.05+0.09 58.00+0.09  50.96+0.01

¥ Total dietary fiber

o Y 9,0 1 < . . W
3NWANITILATIENAIALTENAUNI L ANDa U9 an 1 aunilawd@Nd1179 AHP-OERB
' o4 - g L < - - ) ) i 4
WYY LHATEAUAINANNUI IR LWHAR  UIuaTdsau 1o 1aula uazlaa 117398 LWuIR
d a § - { by § w- <
Tuaaendinrwar sy Tauw uasA1TTUlTLATARARY Taandintna2 1 duuaz T INUARA YL WE Y
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3.3 AMWIMMIAIWAIIM (Energy Content) masuilsdnauazutegranamuuils
o G ; v e d B
NENT1D12 TRARTIAINATY 9 TAWALAAIAIAITINN 18 uaz 19 fail

N ' P 4 A
A1T9N 18 AwA g9 masuiladIaatunlsedea (medium wheat flour, MWF) uaz

utfvganiaunils (hard vheat flour, HWF)

Types of flour Energy Content
(Cal/g)
MWF 3.30
HWF 3.28

S i ' . T 4 ' <
HRaIMMNITAIUIUATIWAIITAWLI uﬁqmamnuuﬂwmwm\:'mmm'mﬁda"la

{§ e w
AlunUssdIALWadLANUESE

4 ' v <f o - .
A199N 19 AwAvemzaudvAran aunilaeani1119 OERB wazuiledrantnunilwdy

$1117 AHP-OERB Tudni1d2uA19 9

Rice bran substitution Energy content of composite flour
(% w/w) (Cal/g)
OERB AHP-OERB
10 2.79 2.63
20 2.73 2.43
30 2.68 2:22

40 2.62 2.02
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3.4 Rnuwnwsnﬂaaunﬂﬁnn (Baking Performance Test) iwaussiuuannw
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¥d . ) PrEN ol - ' ' <~ <4 e 34 .
naQﬁnnnnWQﬁnuﬂ«dwanwnuuﬂqwauiwnwv?uaﬁ11a1ua1q 9 LUTaULnaunuqnnnnWQWn
«d - ] v . ]
GU9ETR TABIARIAIINNINY (W) ATIUABY (T)  WASAILINAT spread factor (W/T)
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1ﬂuauﬁaqaazﬂn 14 uavr 15 uasﬂagauﬁaﬁadaﬂﬁﬂqn 20 URY 21 avu

d s ' - 34d. < .28
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" ) 3d . a @
A1TI4N 20 A2IHNITY A2IUMKY UAY spread factor naqqnnnn1QﬁnuﬁqawauazuUa

deﬁwnuuﬂquauiﬁﬁwa OERB TuaRII&IUA1Y q

Types of flour Width (W) Thickness (T) Spread Factor

(% flour basis) nl. nm. (W/T) (W/T)
V.. . T T, B - LIT,
100% MWF 7148 T1:.8. 9.5 9.4 7.50 7.61 7.56"
10% OERB 70.0 70.5 9.4 98 T+45 1:58 7.52°
20% OERB 70.4 70.8 9.6 9.5 7.33% 7.45 7.839"
30% OERB 9.0 69.5 9.5 9.5 7.28 7.8% 7.297°
40% OERB 68.7 68.3 10.0 10T 6.87 6.76 5.82b
100% HWF 87.2 86.7 /10.7 10.9 6.28 .12 6.20°
g oo ﬁaﬁnuidﬂqﬁunaqﬁaga1uuuuﬁ¢Laavﬁu WRIENINATTNUANAIIAE 19 ABBFIRYNT

g0A (P ¢ 0.05)

v 4 ' 3d . ) o
awnnaganaq spread factor Tua1914n 20 wu?l1 annnwawnuﬂ«dwaatun-
| a N %4 . . NP |
Uszd9adIn iR spread factor gunde d1uqnnnn1a1nuﬁqd1anwnuuHQ51u NATEIM
4 a H4d . <. . w ' 4 u
qa uazLuaua11mw§nnnnﬂ?1nuﬂqﬂﬂan1nuuﬂqudu1wn11 OERB ®WUI1 LUATZAUNIINAUNY
e g 34 Vad
T3 INTN qnnn1aua1 spread factor amAay
34. 4 . B - EY)
Qnﬂnnwﬂ1nuﬁaﬁ1anﬂnuuﬁauﬁu1wnw1 OERB 1udmsiaIuiagaz 10 uar 20
oA - v ' ' ¥d . <4 {v
(Taauﬁuunuﬁq) 1A spread factor 1uuana1qﬂwnqnnnnwawnuﬁqﬁﬂaaLunU1sﬁqaa1u

v ale . aad o a o 4
aﬂﬁquuaﬁﬁﬂmnﬁoﬁnan1zaua1wuL aungagar 95



54

< Y] Hd . < 2
A199N 21 A7HNIY A2IHNWUY WAz spread factor naqqnnnnﬁﬂwnuﬂqawauaquQ

gran1aunilewaninga AHP-OERB TuaRTI&IuA1Y 9

Types of flour Width (W) Thickness (T) Spread Factor

(% flour basis) on. nm. (W/T) (W/T)
W, W, T 2 /T, WU,
100% MWF %% 715" 9.5 9.4 7.50 7.61 7.56"
104 AHP-OERB  68.3  68.2 11.8  11.7 5.89 5.83 5.86"°
20% AHP-OERB  66.2  66.3 11.6  11.7 5.71 5.76 5.74°¢
30% AHP-OERB  66.0  66.2 12.2  12.2 5.41 5.43 W e
40% AHP-OERB  64.5  64.8 12.4  12.3 5.20 5.27 5.24°
100% HWF 67.2  66.7 /10J7( ]10.9 6.28 6.12 6.20"

w e J - v 2’, <4 - < J ' A = w
08, , auanuia1¢nunaqnaga1uuu1nqLaﬂunu WUIEDSNAIINUANAIIDE1INEBA 1RGN

@ (P < 0.05)

v 4 ] gd. v <
aﬂnnaganaq spread factor Tum1919n 21 wuII qnnnn111nuﬂqdwaatun-
£ < ) [ 34. al . '
Uszd9aaIuiA  spread factor dandn ﬁauqnnnnwa1nuﬂ4a1anwnuuﬂq§1u 189
4 a 44, . . ' 4
TAIAINUD uazLuaua11m1Qnnnnﬂawnuﬁqﬁwanwnuuﬂquﬁu113ﬂ1 AHP-OERB wWu21 Lu2
e . W < Ad wa o '
FELAUAITNANNRT 1T 1IN INDY Qnﬂn1auaw spread factor RRAY  UATNAIMUANAIIIM

¥d. 4 fu ' <o w aad o -
annnwaﬂnuﬁqﬁﬂaatunﬂ1zﬁqﬁa1u aﬂﬁquuadwaqnﬂqﬁninisaUH11ut?auu?aaaz 95
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4. Anwawarasnisidulvdraniaunilewdniinintuaasiduene q nuilwtirtaaonia 3.1
1unﬂ1u§aqngiﬁa1aa1uﬂ1gq (high-fiber cookies)
4.1 naaaqu§aqn§ﬂan1nuanﬁwﬁﬁa1aawnﬁ1§a Taatfutledranduuilendy
9%99 OERB uazuilegranaaunilewaniaitn AHP-OERB Tudmiidimsns 1 tuisuiney
ﬁuqnﬁﬁaﬂTnuaaBu ﬁﬁﬁﬂﬂnuﬂqﬁwaaLunU1saqéﬁ1u (§HTHQUQN) n1u§n7ﬁ49w1wqﬁ

d M3 e gy | o -l
22 WA¥AITIIN 23 QﬂnnuaaTaudaqaqzﬂn 18 uazzﬂn 17 adu

3 ] = d. : A
A1919N 22 §a1anﬂaﬂTnuaa3uﬂua1aawuw1§qnnwa1nuﬁ¢ﬁ15n1nuuﬁqwﬁu1w§ﬂ1 OERB

TudaTIFIUAY 9

Ingredients Control OERB (% flour basis)
(% flour basis) 10 20 30 40
Flour

MWF 100.0 - - - -

HWF = 90.0 80.0 70.0 60.0
OERB = 10.0 20.0 30.0 40.0
Baking soda 5> 105 1.5 1.5 155
Salt 0.5 0.5 0.5 8.5 0.5
Shortening 35.0 35.0 35.0 35.0 3620
Butter 40.0 40.0 40.0 40.0 40.0
Granulated sugar 65.0 65.0 65.0 65.0 85.0
Whole fresh eggs 25.0 25.0 25.0 25.0 25.0
Butter flavor 1.0 1.0 1.0 1.0 1.0
Chocolate chip 1550 15.0 15.0 15.0 15.0

Water - 3.0 6.0 9.0 12.0
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A y & : )
A17190 23 ga1qnnﬁaﬂ1nua93uﬁﬁa1aa1uﬁ1§4nnwaﬂnuﬂqﬁw§n1nuuﬁquﬁu11§w1

AHP-OERB Tuang1dua19

Ingredients Control AHP-OERB (% flour basis)
(% flour basis) 10 20 30 40
Flour

MWF 100.0 - - - -

HWF = 90.0 80.0 70.0 60.0
AHP-OERB = 10.0 20.0 30.0 40.0
Baking soda 1.5 1.5 145 1.5 1.5
Salt 0.5 0.5 0.5 0.5 0.5
Shortening 35.0 35.0 35.0 35.0 35.0
Butter 40.0 40.0 40.0 40.0 40.0
Granulated sugar 65.0 65.0 65.0 65.0 65.0
Whole fresh eggs 25.0 25.0 25.0 25.0 25.0
Butter flavor =0 =0 1.0 1.0 1.0
Chocolate chip 15.0 15.0 15.0 15.0 15.0

Water - 2.0 4.0 6.0 8.0
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OERB | HIGH-FIBER |
CHOCOLATE CHIP COOKIES

CONTROL
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OERB TuARTIEIMAY 9

4 o ¥ 4. 4 4
2ﬂn 17 anumznacqnnﬁaaTnuaa?uﬁﬁa1aawn11§q nnﬂnﬂnuﬁqdﬂﬁnﬁnuuﬂwuﬁu11§11

AHP-OERB 1u3aT18IUAY 4
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sazuteg1aniauntlew@ninang AHP-OERB 1u

o ' - ¥ d . o £
aﬂ77£1uﬂﬁﬂ | lﬂ;ﬂﬂ‘aﬂUﬂUQﬂHKBHTHuﬂﬁgu nnﬂﬂﬁﬂuﬂiﬁ1aaLunﬂisﬁdﬂgﬁu WHASHA

o < < o ¥
AYRTITINN 24 URERAITIIN 25 AU

4 S - -] i 3
A179N 24 ﬂwwaqqﬂuua=U1u1m1aawu1111unacqnnﬁaﬂTﬂuaaBuﬁua1aa1nw1§q nn13Im
Vv < » i -~ ' < 4 - 5
wiygarauwdui1313 OERB TUBRTIFINAY 9 LUTBULWBUHUQﬂﬂﬁBﬁTﬂuaﬂaﬂ
P LY {w
nnﬁawnuUdegaLunﬂisﬁQﬂavu
Values Types of cookie
per 15 g cookie Control OERB (# flour basis)
(100% MWF) 10 20 30 40
Energy (Calories) 70.3 67.6 67.3 67.0 86.7
Total Dietary Fiber (g) 0.03 0.18 0.22 0.26 0.30

a s o . 8 a e
R179n 25 ﬂﬂwaqq1uuazﬂ1u1m1aa1u11TvunaaqnnﬁaaTnuaaRuﬁuﬂﬂaaﬂuw1§q nmaaInn

. . v - ) . - g
wdagrananunilenansaian AHP-OERB Iudai1damA1d 9 tUTauiLnaviuann
%

& v 4 {
ﬁaninuaa?unnﬂqwnuﬂqawaaLunﬂisdenﬁvu

Values

Types of cookie

per 15 g cookie Control AHP-OERB (% flour basis)
(100% MWF) 10 20 30 40
Energy (Calories) 70.3 66.8 85.7 84.6 3.5

Total Dietary Fiber (g) 0.03
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LUAWINTAINTZAUNITNAUNUTIANILAGINY WU anﬂaaTnuaaRu?aawn11§e
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n

- o o e Y L L - : ) rd
nﬂﬂ1ﬂuﬁ4ﬁ1ﬂhﬁﬂuﬂﬂﬁﬂﬁﬂﬁﬁﬂﬁ1 AHP-OERB HATWAYYIUAINTI uauﬂ§u1m1aa1uw7

' -1 4. PV .
11u§qn1qunﬂ991nuan3wﬁﬁa1aaﬁu11§q nnwawnuﬁqdwanﬁnuuﬂqwﬁuiw§11 OERB

- o E a 4.
4.3 uanﬂsﬂisLuunwaUTsﬁﬁnﬁuuanaqﬁnnﬁaﬂTnuaaBuﬁua1aaﬁnwigq nnn

< . « W
nutegrantanauilsndndnang

OERB uazutledranisuuilewdusnang AHP-OERB 1Tu

- [ [} <4 o - 3 4 . < {
ARTIAINEY ¢ LUiaUtnauannnﬁaaTnuaaiu nnwawnuﬁqﬁwaaLunU1sﬁqa51u UAAINA

w < < o4
AYATTIIN 26 UATAITINN 27 AN

N 4 ) , N
R19179N 26 nsuuutaaanaqnwinaﬁaunﬁQU1zﬁﬁnﬁuuﬁnaqgnnﬁanTnuaanﬁﬁa?aawnw1§a

4. < .« W - ) ) -
nnaannutedraniauntawaniien? OERB TuaRT I8 IUA1Y LTBuLnBUNY

-1 . " < {
qnnﬁaninuan%w nn1?wnuuqﬁwaatunﬂizﬁﬁnﬁau

OERB Mean score of sensory evaluation
(% flour basis) color flavor taste texture total score
(10) (10) (10) (10) (40)
0 7.84%+41.58 8.17°+1.46 7.83741.42 7.97 +1.14 31.807+4.73
10 7.27°40.82 7.87°+1.35 7.97°°+0.81 7.57" +0.98 30.737+2.96
20 6.63°+1.69 6.30"+1.64 6.87°+1.50 6.90  +1.60 26.70 +4.89
30 6.67°"+2.20 6.27"+1.62 6.97°°+0.99 6.507+1.32 26.40 +4.77
40 5.80°+2.01 5.57°41.95 6.57°41.70 6.77°+1.26 24.63°+4.97
a,by... 615nn1éqqﬁunaq§a§a1uuu1ﬁqL;aqﬁu WUIBRY NAIINUANAIIA B INTARIAYNT

A0R (P

< 0.05)
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NINANA nﬁsaUﬁ11uL§auuiaaas 95

aw11oﬂ 27 ﬂsuuutaganaqnﬁ1nadaunwoﬂssﬁﬂnﬁuﬁdnaqqngﬁaﬁTnuaanﬁﬁa1aawnﬁ15@
Anaannuileg1anauiniaa AHP-OERB TudaiIdmAy 1 Lﬂ?ﬂﬂtﬁauﬁﬂﬁng
faaTouandu 1M1 nuAaEIAE LN TER AR
AHP-OERB Mean score of sensory ev_aluat.ion
(% flour basis) color™" flavor taste texture total score
(10) (10) (10) (10) (40)
0 7.17+1.65 7.83%10.84 7.97740.72 7.83710.79 30.80°+3.09
10 7.4740.91 7.70740.59 7.87°40.55 7.84°+0.68 30.87 +1.24
20 7.09+41.16 7.37°+0.67 7.23°41.03 7.27740.70 28.95 +2.11
30 6.80+1.21 6.13730.74 6.07°+0.56 6.40 +0.98 25.40°+2.38
40 6.67+1.11 5.30°+1.10 5.83°40.79 5.77°41.29 23.83°+2.63

@ 1< . ' <l e s Qo
ns  wuAEDy  CLANA2IMUANAINAENNRER AN I9EDR (P ¢ 0.05)

o e Y U P ' ' de &
&,b,... ﬁQaﬂﬂﬁﬂWQﬂﬂﬂaﬁﬂaanuﬂuqﬂqlﬁﬂQﬂu nuany uﬁ11uunﬂ31ﬁaBﬂﬂuusﬁﬂﬂmnﬁd

AR (P ¢ 0.05)
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o 2 3 &
4.4 9z18BA270UBY (hardness) pavANT Ta87AAMTIAIUNITIANE (probe

- 4 4 AT |
resistance) UFAIHAAIAITINN 28 UATAITIIN 29 AW

= ' @ iqd. a . . v o )
Aa1719Nn 28 ﬂ'\u‘hﬂﬂ"un'\"l"i'\5ﬂﬂ‘lﬂ‘nﬂnﬂ']a']ﬂuﬁ\l“']an']nuuﬂ‘l”“ui"lﬂ'\') OERB TuaRi18Iu

v p - T 4. P {v
A9 9 tﬂiautnaunuqnnnnwiwnuﬁqﬁﬂaalunu1sﬁqna?u

OERB Probe resistance (Newton)
(# flour basis) Fiu Fz“ F

0 19.2 20.8 20.0" # 1.13
10 27.2 26. 4 26.8" + 0.57
20 28.4 29.0 28.7° + 0.42
30 29.2 31.4 30.3" + 1.56
40 36.0 35.2 35.6° + 0.57

* Eagatngaaﬂn 6 fu

i ﬁuﬁnwiéwqﬁunaqﬁaga1uuu1§qtaaﬁﬁu WNERe NAIIULANRIIAEYINERIANY

neddA (P ¢ 0.05)
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NIzAUARIINLBANUTAARYE 95
%d . ") o . 4o s o
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4 1 U 34. < o » W
A1779Nn 29 QWHTQﬁﬂuﬂﬁit?13ﬂﬂﬂﬂﬂﬂnn1?Wﬂuﬁ4ﬂqﬂnqﬂuuﬂﬂﬂﬁu7qﬂﬂ? AHP-OERB 1u
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ARTIHIURTY 9 lUTBUlﬂﬂUﬂUQﬂﬂﬂﬂW?Wﬂuﬂﬁﬁﬂﬂatuﬂﬂiﬂﬁiﬂaﬁu

AHP-OERB Probe resistance (Newton)
(¢ flour basis) Fl* qu F
0 19.2 20.8 20.0° + 1.13
10 30.8 28.0 29.4° + 1.96
20 36.0 33.2 34.6° + 1.98
30 39.6 38.0 s F 119
40 44.8 43.2 44.0° + 1.13
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# DaNALAREIM 6 BN

%5 i v ) BN NN - el ' 0. el e "
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n14dnA (P ¢ 0.05)

-« I3 el 1 i 34.
QWﬂWﬂﬂﬁﬁﬂisLNuﬂ?ﬂﬂu3¢1ﬁ51ﬂﬂWUTQaﬁuﬂWTL?13 Wy annnwﬂwnuﬁqdﬂﬁ

{v @ | ) v o« 4 a 4. Y] e
arunTedIaaln 1nawtaasuiaawunw1L1ﬁsuaanqa Luawq11qunnnnna1nuﬂqdwan1

1
-

. ] < o . v 4d 2 : <
ﬂuNHQWﬁNTWEWQ AHP-OERB wil1 nqnszaunwsnaunuiwnﬁunqunu ﬂWlQﬂSuTﬁaﬂu

i P AL U NGNS - RYd o ;.:u
17137832 LWHAU Hasﬂﬁ1WNHRﬂHWQﬂuﬂEqﬁuuﬁdqﬁ“nWQﬁﬂﬂ NTEAYAINLTaNRIaEAE 95



64

S | Vi ¥ a
5. Anwwanaen17liad 1 naunutaiu luaaaﬂﬁuaqa1u1uqnnﬁua1nawu11§c
R e ]
5.1 naaaquanqnﬂﬁaaTnuaanﬁua1aawuwsgq—uaaainw (high-fiber,
low-calorie chocolate chip cookies)} Taa1d@1Tnaunutaiiy PASELLI SA2 gel
: o 't i dad v

204 (w/w) naunuﬁ1una01nuu1u§nanﬂﬁanTnuaaﬁuﬁua1aawuwsgﬁnanqaawnna .y |
Teaudiuiuaag1ineunelaie 3 JuAu Aa  Tasaz 40, 50 uaz 60 (Tasumiinlmiin)

5 d TR S 4 s
awugaiaqawﬁﬂqn 30 uazqnnnuaﬂ1audaqaq3un 18 uazzun 19 a4

d % a '
CRERE) () ga1qnﬂﬁaﬁ1nuaa3uﬂua1aa1nw1§q-uﬂaa1nﬁ

Ingredients Control PASELLI SA2 (# fat basis)
(% flour basis) (10% rice bran) 40 50 60
Flour

HWF 90.0 90.0 80.0 90.0

OERB or AHP-OERB 10.0 10.0 10.0 10.0
Baking soda L5 15 15,5 15
Salt 0.5 0.5 0.5 0.5
Shortening 39U 230 175 14.0
Butter 40.0 24.0 20.0 16.0
PASELLI SA2 gel (20%) ~ 30.0 375 45.0
Granulated sugar 65.0 85.0 85.0 65.0
Whole fresh eggs 25.0 25.0 25.0 25.0
Butter flavor 1.0 1.0 1.0 1.0

Chocolate chip 15.0 15.0 15.0 15.0
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(100% MWF) 50% PASELLI SAZ2 504 PASELLI SA2
Energy (Calories) 70.:3 52.7 5149
Total Dietary Fiber (g) 0.03 D.18 0.40
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uanw¢1ta11~uﬂ1u1ma11n§u A1 Peroxide Value UWRY anUiutuunmﬂﬂunﬂ¢
Uszdmdund naqennﬁaﬂTnuaaBuﬂua1aawuﬂiﬂq uﬂaa1a1 1~u11cn11Lnu1n&ﬁﬁamuﬂu-
Wa 1uqq polyethylene uaTny metallized film udaquaaqa1114n 39, 40 uaz
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Types of cookie

Packaging Duration

(month) Control 10% OERB 104 AHP-OERB
(100% MWF) & &
50% PASELLI SAZ2 50% PASELLI SAZ2

Metallized film 0 6.65 +0.05 .58 +0.04 6.627+0.01
bag 1 6.69° +0.05  6.64 +0.03 6.71°40.04
2 6.83°°40.02  6.83°+0.03 6.90°°+0.03
3 6.94°°+0.03  6.95°+0.01 6.97 +0.02
Polyethylene 0 6.65 +0.05 6.58 +0.04 6.62°+0.01
bag 1 6.80°°40.08  6.78°+0.02 6.80""+0.06
2 6.98740.07 7.03"40.06 7.01°40.14
3 7.32°10.04 7.29°+0.04 7.31°40.10
a,b,... ﬁvﬁnuiéﬂqﬁunae§a§a1uuu1§qtaa1ﬁu WUNEDY NAIINLANAINBE SHIERAAN I TR

(P ¢ 0.05)
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Types of cookie

Packaging Duration
(month) Control 10% OERB 10% AHP-OERB
(100% MWF) & &
50% PASELLI SA2  50% PASELLI SA2
Metallized film 4.16740.05 4.267+0.04 4.49740.03
bag 4.337740.06  4.88°+0.05 5.16°+0.06
4.45740.05 4.85"°40.05 5.21°°40.04
4.63°40.06 5.02°+0.08 5.32°°40.05
Polyethylene 4.16°40.05 4.26°+0.04 4.49740.03
bag 5.08"+0.13 5.07°+0.10 5.42%4+0.05
6.90°+0.04 7.38"+0.08 8.997+0.33
8.59° +0.06 8.97°+0.18 9.73°40.13
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(P ¢ 0.05)
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Types of cookie

Packaging Duration
(month) Control 10% OERB 10% AHP-OERB
(100% MWF) & &

50% PASELLI SAZ  50% PASELLI SA2

Metallized film 0 9.87 +0.49 9.54°40.52 9.60°+0.51
bag 1 9.607°+0.51  9.47 +0.50 9.43%740.52

2 9.53740.52 9.407+0.51 9.27°+0.46

3 9.13°°+0.74  8.93"+0.59 8.93°+0.70

Polethylene 0 9.67 +0.49 9.54"40.52 9.60° +0.51

bag 1 8.86"+0.35 8.73°10.46 8.80°+0.41

2 8.20°40.56 7.93740.59 8.00"+0.65

3 5.33740.72 5.07"+0.70 4.93740.59
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(P ¢ 0.05)



19

4 4 < -
RT1TIN 42 AXURULDRBITNATUUULAN 10 AZUUY naqnwsnnﬁann14ﬂ1sﬁﬂnﬁuwﬁnwqawu

o X o P e A ' & Fras A e g e
aﬂﬂmzluaauﬂ“ﬂﬂﬁ"aﬁﬂmﬂTgﬂqqﬂﬂWTlﬂUTnﬁqnqmﬂqaﬁﬂﬂ 1““111ﬂmﬂﬂ1ﬁﬁuaﬂu

Types of cookie

Packaging Duration
(month)  Control 10% OERB 10% AHP-OERB
(100% MWF) e &

50% PASELLI SA2  50% PASELLI SA2

Metallized film 0 9.477+0.52 9.66°+0.49 9.40°+0.51
bag 1 9.277"0.46  9.40°+0.51 9.28°"10.44

2 9.007+0.53 9.07°+0.45 8.87 +0.52

3 8.46%40.64 8.53"+0.66 8.33"40.82

Polyethylene 0 9.47°40.52 9.86 +0.49 9.40740.51
bag 1 9.08°°40.59  9.27°°40.58 9.07°°40.60

2 8.27°40.70 8.40°+0.63 8.1340.74

3 7.00°40.65 7.27°+0.80 7.02°40.63
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(P ¢ 0.05)
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