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Thesis Title Effects of Skimmed Milk Powder and Lecithin on Qualities Improvement of

Cracker Substituted Wheat Flour with Brown Rice Flour
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ABSTRACT

The objective of this study was to investigate the effects of skimmed milk powder and
lecithin on qualities improvement of cracker substituted wheat flour with brown rice flour. Three
ranges on particle size of brown rice flour: 40-80, 80-100, and 100-120 mesh were studied. It was
found that the finer flour produced cracker with higher brightness (L*) and yellowness (b*) values,
also thinner cracker with lower firmness were observed. Acceptability scores from sensory evaluation
in all attributes showed no significant difference among treatments. Therefore, brown rice flour of
40-80 mesh size was used to substitute wheat flour, varying percentage of substitution at 20, 40 and
60. The results showed that the higher percentage of substitution, the darker and thinner cracker was
observed. And also acceptability scores in all attributes remarkably decreased. The effects of adding
skimmed milk powder (8% and 12%) and lecithin (0.5% and 1.0%) in order to improve the qualities
of rice flour substituted cracker was investigated. It was found that increasing in skimmed milk
powder yielded product with higher thickness whereas lower red (a*) values and spread ratio cracker
was observed. Increasing in lecithin yielded higher yellowness (b*) value and thickness whereas
lightness (L*) and spread ratio were decreasing. The interaction between skimmed milk and lecithin
affected to yellowness (b*) value, thickness spread ratio and hardness. There were no significant

differences among all combination treatments in all sensory characteristics.
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wansas  Tdsdu ldn  dule 161 wiaw  milulaan

(N31) (A3N) (M) @3 (\launae’) (n3u)
dualden 5877 1.5-23°°.7.2-10.4" . 2.9-52 378 64-73
f1nfes 7.1-83 1.62.8  06-1.0 -~ 1.0-1.5 363-385 73-87
11912 6.3-7.1 03-05 0205 0308 349373 77-89
51417 11.3-14.9 15.0-19.7 7.0-114 6.6-9.9 399-476 34-62
aldendn 2.0-2.8 0.3-0.8  345-459 132210 265-332 22-34

d
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M50IM3 MW {1nd0e 411
Tals@u n5u 7.60 6.4
uiis
1l 1 (B1 Thaiamine) laaniu 0.34 0.07
112 (B2 Riboflavin) Haaniu 0.05 0.03
uez®u (Niacin) faaniu 0.62 0.11
nsAUNY 5151 Haaniy 1.50 0.22
nsalnan uanandy 20.00 3.60
MGLITH
Man Hanniuy 1.6 0.8
unarioy uaaniu 32.0 24.0
unniloy yaansy 52.0 14.0
wuamte Uiy 1.5 0.9
daned yaaniu 19 1.5
Trvoan Tulnsnsu 42 0.9
NOWAY lulnsniu 360.0 230.0
Fariow Tulnindu 38.8 31.8
loTedu TuTasniy b 1) 2.0
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M3an 2.4 puaiidveses luTaa uazes luTamndu

AUANIA oz luTaa lulamnau
TasaadreTuana 0017 CRUIENTE
msinadny leTedu i LAY
NIYANAUIAIVO iodine complex 650 luTnsuns 540 TuTnsmas
i't1u':u1‘i’1maﬂq'[ﬂﬁ1uﬁ1u 100-10,000 20-30
amuansalumsazani hinzawii v
ANuAdl lumsazay 1@ retrogradation 962

Il v
msuldswidluiiaiavealaalao

wou'lmiudr-oz lulaa Fouaz 70 Fovaz 55

= ¥ ¢ o
NUT : NATUITIA ﬁiiﬂﬁ, 2543

PsnmegluTaaluutlsdruhgand ludramilys Taea T demnialszian
v
dvnlsinaezlulaa drudriies lulaadesay 7-33 wenimiinuds daves luTamady
o 4 aw
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NIUANMINBAT NIENTNINBATHAZTHnIEL, 2541) YFmes TuTaeBummah idhagn
o a P — 2 ¢ QYUY 1y &4 wa -
ianumiles anasviesumaiu wagvhiddmjuniesasdas Mstlifiesnnguaniansiu
Arwosnelu Taadgnida (retrogradation) 1alimsdauinlsziandhmnlsinmes uTaw &
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M39n 2.5 msuualszandaulTunaez lnlaaludnen

Usziandn immez lulaa anwalzdagn

Hamiler 0-2 miionn

g b

fhadh
$170z Ty Taad 10-19 NIRRT
9190z luTaahunans 20-25 Aoudrasnliuds
$ozluTaaga 26-34 $2u 1

= 4 -
NUT : NUFU AL, 2533

= o - 3 o
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v
8.59-10.90 uazirviifosar 3.15-6.01 wensimiudany lusyndnfevas 4.80-7.40
. ¥ .
figAnyueliwag laadiegmariinyi Sazdvauazirdnvniiinadovas 0.1 iazaw
» [
114 uazdovay 1.0 inzawlumsazawlndon leasonledidudy 0.5 vesia daudun
] i 4 ]
fiszinmfesas 0.02 Moz 14 uazdovaz 0.1 NazawlumsazareTudvu leason lod
g 0.5 uesiia daulnajihunan arabinosan 1ag xylan
A, wag laa AnudnIngegludus
: a v & ° -
1. haadase nunnluayndnasieuth Uszneudinima glasauaydl

vhanausWilTua nglaa uay vgalae idntfos $1andesiimadaszfovaz0.83-1.36 uag
d1v1iifeunz 0.09 -0.13 damynd19l reducing sugar SoUaT 11.6 119211197 non reducing
sugar fovaz 9.1

2.42.2 auneanie myo-inosital hexaphosphate

dumsszaeuiinun S naiveuda Iaviwnludindesiidovas 0.2 1y
Tnvnmiifevas 0:04-0.06 uoz Tusyndiifevas 0.8

2.423m315zneu Tulasou

mssznouluTasmuiinuludiindealsznevdrs s Aunnsninosii Tudase
Tsududamiszney fifnnilusuduasssesninudl Youaz 14 og1u51919917 une
fovag 83 ludam

Tolsdu wunnluduve sy To Tilsiufiwumiailu 4 ¥ila Ao ngindu (glutclin)
uoayiiu (albumin)Inaydy (globulin)  tazInia1iiy (prolamin) T9/5@uTuwaad1ing
Usznoudaensaoyd Tufis uiusesismonaioviia iy A3 (eucine) 21N (valine) Tadu
(lysine) (UnAud NiinAan, 2541)

2.4.2.4 1wy

Tudhandeaiilviiudovas 80 ogluenys TonTednns Smmuuaziroziden (ugfud
nindan, 2541) Taslusuiiada I8idaihe wiia fe Tuiuiasaanan14 (starch lipids)

w e

uaz Tuiun 11911910 a1 (nonstarch Tipids) (858137 woana, 2532) lusiudiulvg
Uszneudiunsaluiiy (fatty acid) 14un nsawiaiian (palmitic acid) n3a Toiaiin (olenic acid)
waznsAd luiadn (linoleic acid) (uaiud Ndndan, 2541) Tuiuludnmssznuogilszana
fovay 1.5-1.7
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a3 2.6 guamveailiimennuzd utlidnndeamennzd uazudlindomniszass

AuauA ufledhovennzd  ufladndeaeunzd  ufleendomnilszasd
L*/ a*/ b* 93.08/0.05/5.69 87.82/0.96/10.58 92.46/0.42/7.82
a, 0.5 0.43 0.59
A 8.03 9.23 11.57
mMswesdFovas) 10.52 9.67 8.52
miazaw(3ovaz) 6.42 2.96 2.22
smnmeziilaa 16.1 16.83 26.2
Tuiiu Govaz) 0.92 3.13 1.11

i1 (Fovaz) 0.54 1.64 0.32
Ts@uGovaz) 6.21 8.61 11.96
lvoms(Govaz) 1.14 1.15 0.74

ms lu'lamsadovaz) 84,3 77.39 75.04
wasn(@R Taunnes) 370.32 372.17 357.99
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msTatiieduialaoinieq Texture Analyzer 3 TA-XT2i
sl
1. M3 Calibration A3
L1 imsitlainisnouiianes taziniosiaioduia
1.2 1WaTUsunsu Texture in English lﬁﬂﬂmu Calibration 11421@0n Calibration Force
iduimtn s ATansunmeuunriudang Enter TOIUNINIVOABUNNADS LA
Calibration mugal natfy OK udnhdmimiin s Alansusen 38641 Calibration Force 123
augal
1.3 Aplszneugiu taziriaifio dua %@ Three point bend (HDP/3PB)
2. M3 Set lalsunsu
2.1 W491n Calibration Force w2 1#naifion TA Setting Hijumngiiermsnlaou
A veents Ja liugei

Option Return To Star

Pre-test Speed 3.0 mm/s

Test Speed 2.0 mm/s

Post-test Speed 10.0 mm/s

Distance 5 mm

Trigger Type 20 g (to allow for sample movement)
Data Acquisition Rate 200 pps

o 4 -] ,ﬂ. 4 4 o
2.2 udriimsnaify Update iiovimsaouulaaly Tusunsaniteri ndoudiassin
msiannuuds
3. haegvunilinsousasuuuny uagins e wieassuaans

4. na11A509911A1 Max Froce
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M3191 A1 NM5ARIERANNsImveadnYaznIImen e svuNilans o Uit 190l

fandesivuaoymaaiv

fdsnisnaaou

SOV df SS MS F Sig
L* treatment 2 48.933 24.466 5329 0.006*
Error 177 812.620 4.591
Total 180 801780.884
a* treatment 2 27.694 13.847  10.080  0.000*
Error 177 243.157 1.374
Total 180 6270.730
b* treatment 2 39.654 24.466 9.441  0.000*
Error 177 371.728 4.591
Total 180 65793.282
AN treatment 2 8.817E-02 4408E-02 5986  0.004*
Error 69 0.508 7.364E-03
Total 72 1607.285
ANUNIN treatment 2 - 2.301E-02 LISIE-02 6102 0.004*
Error 69 0.130 1.886E-03
Total 72 20.463
DATINISUNYYIY  treatment 2 3.378 1.689 3.528  0.035*
Error 69 33.037 0.479
Total 7 5808.271
AN treatment 2 8633037.587 24.466 5329 0.006*
Error 12 2317588.099 4.591
Total 15 . 662109777.845

winumg  * innuuandedaiisdingymease (<0.05)
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M3 A2 mﬁxﬂs1z1ffmmmJsﬂnwmﬂzuuunﬁuau%’uﬂizmnﬁ'uﬁﬂuawuui]msau

ldudlednndesnvuianiuazidoassaudiai

flisenmisnaaey Sov df SS MS F Sig
G treatment 2 3.333E-02  L.667E-02  0.040 0961™
block 19 27.733 1.460 3.474
Error 38 15.967 0.420
Total 60  1136.000
ANUNITOY treatment 2 2.433 1.217 1.677  0.200™
block 19 36.983 1.946 2.683
Error 38 27.567 0.725
Total 60 1383.000
ANUYOUIAYTIN  treatment 2 1.633 817 1,575  0.220™
block 19 33,250 1.750 3.376
Error 38 19.700 0.518
Total 60 1315.000

mnome - ns ifinduuana e wihioddgmdia (p>0.05)
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131391 A3 msfixﬂs1zﬁm1uuﬂ'ﬂ]sw'uaaﬁ'nymzmemun1wuawuuﬂqnmuﬁ1'ﬁuﬂqﬂn

AADINAUNUNTZAVA 1Y

flatonmsnaaou

sov df SS MS F Sig
L* treatment 3 2079.817 693272 191377 0.000*
Error 116 420216 3.623
Total 120 555621.588
a* treatment 3 51.771 17257 14624  0.000*
Error 116 136.881 1.180
Total 120 2509.125
b* treatment 3 1126.237 375412 99.868  0.000*
Error 116 436.053 3.759
Total 120 64723.451
(AE) treatment 2 458.711 229.355  36.899  0.000*
Error 87 540.771 6.216
Total 87 999.482
AU treatment 3 2.674E-02 8913E-03  0.861 0.465™
Error 76 0.787 1.036E-02
Total 80 1899.335
AU treatment 3 0.560 0.187 168.258  0.000*
Error 76 8.437E-02 1,110E-03
Total 80 20.158
BATINITUAYYIY  treatment 3 282.703 94.234 155871  0.000*
Error 76 45.947 0.605
Total 80 8689.429
AN treatment 3 1090414.599  363471.533 0757 0.525™
Error 36 17273944.049  479831.779
Total 40 1271843182.229

vnemg  ns lilinnuuanaediiisddaymeada (p>0.0s)

* fianuuanaednihivddamaada (p=<0.05)
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3190 A4 M3 ARTIEHANNs s snzuuumsseniUYssamAuRave s Lilans o

AlFutladndsanaununszauaiaiu

flassmsnaaou o) df SS MS F Sig
i treatment 3 77.200 25.733  41.552 0.000*
block 19 39.300 2.068  3.340
Error 57 35.300 0.619
Total 80 1464.000
ﬂ’?;u treatment 3 14.237 4.746 13.188 0.000*
block 19 51.637 Q718 7552
Error $7 20.512 0.360
Total 80 1423.000
ANUNTOY treatment 3 12.250 4083  6.006 0.001*
block 19 74.950 3.945  5.803
Error 57 38.750 0.680
Total 80 1554.000
FAYIA treatment 3 23.838 7.946  18.180 0.000*
block 19 99.238 5223 11.950
Error 57 24.912 0.437
Total 80 1501.000
ANU¥OU AU treatment 3 38.800 12033 28/685 0.000*
block 19 76.300 4016 - 8.907
Error 57 25.700 0.451
Total 80 1620.000

o

NINUING * InNuiend s NIudAyMIain (p=<0.05)
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M3190 A5 mﬁmswﬁmwuﬂﬂ]nwmé’nymzmamunmwu‘i]aﬂsauﬁ‘li’s’uﬁaﬂnnﬁm

naununSouaz 20 uazRNULRINATIMELAZIA ALY

ilisnsnagey  sov df SS MS F Sig
L* A 1 3.550 3.550 1258  0264™
B 1 100.760 100.760 35697  0.000*
AB 1 1.728E-02 1.728E-02 0.006 0.938™
Error 145 409.283 2.823
Total 150 695014.618
a* A 1 12.996 12.996 10.531  0.001*
B 1 4.701 4,701 3.809  0.053"
AB 1 4.144E-02 4.144E-02 0.034  0.855™
Error 145 178.934 1.234
Total 150 7076.326
b* A 1 1.372 1372 387 0.535™
B 1 116.565 116.565 32871 0.000*
AB 1 32.792 32.792 9247  0.003*
Error 145 514.195 3.546
Total 150 125603.640
AN N 1 7.411E-03 7.411E-03 0392 ' | 0.533™
B 1 1.128E-02 1.128E-02 0596 = 0.442™
AB i 9.113E-04 9.113E-04 0.048  0.827™
Error 95 1.797 1.892E-02
Total 100 2307.743
ANUHU A 1 1.770E-02 1.770E-02°  21.118  0.000*
B 1 0.241 0.241 287.399  0.000*
AB 1 1.326E-02 1.326E-02 15.821  0.000*
Error 95 7.963E-02 8.382E-04
Total 100 29.747
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M15190 A5 (AB)

flivomsnaaey  sov df Ss MS F Sig
BRI IMSUAVIY A 1 2.450 2.450 7938  0.006*
B 1 54.285 54.285 175.887  0.000*
AB 1 1.910 1.910 6.187  0.015*
Error 95 29.320 0.309
Total 100 8260.290
AT A 1 696425.596  696425.596 1.217 0.279™
B 1 483336773 483336.773 0.845 0.365™
AB 1 8033381.955 8033381955  14.043  0.001*
Error 30 17161548.303  572051.610
Total 35 1483938138.873

nemg - ns hifinnuuana1ed1sihivdRymeddd (p0.05)
* fianuuand ey idgmanda (p<0.05)
A = USmamunsniaiue

B = surauadfu
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H - d o [T
@397 A6 M3 AREHANuLsYswveszuuumsseniulseamduiavesvunilinsey

Aldudldndeamaunuiniosas 20uaz@uuurIvausaza Y

ilominaaeou SOV df SS MS F Sig
a treatment 4 0.540 0.135 0.274 0.894"
block 19 26.640 1.402 2.845
Error 76 37.460 0.493
Total 100 2144.000
nau treatment 4 1.860 0.465 1.035 0.395™
block 19 52.910 2.785 6.199
Error 76 34.140 0.449
Total 100 2087.000
AUNTO treatment 4 3.700 0.925 2.150 0.083"
block 19 50.350 2.650 6.159
Error 76 32.700 0.430
Total 100 2343.000
IAYIA treatment 4 1.940 0.485 1.108 0.359"
block 19 66.990 3.526 8.057
Error 76 33.260 0.438
Total 100 2209.000
T 4 4.940 1.235 2.379 0.059"
block 19 48.040 2.528 4.870
Error 76 39460 0.519
Total 100 2264.000

vINoMg s NATNLARANBGTITUEIAYMIITDR (p>0.05)

* IAnuuanAedNihisd Ay aaa (p<0.05)
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