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Abstract

The physical properties and the nutritive values of wheat where plant in upper northern
part of Thailand such as M1, M2, M3, M4, M5, M6, M7, M8, Fang 60 and Insee 1. The whealt
result was shown that color values (L*, a*, b*) were 42.90-47.57, 2.98-4.03 and 21.29-24.99,

respectively. The weight per 1000 seeds vailue were 2.31-3.61 g. For the physical properties of



whole wheat flour was shewn that color values {L*, a*, b*) were 72.97 - 76.85, -2.46 to -1.56 and
14.93 - 18.31, respectively. The water activities {Aw) were 0.48 - 0.57. The nutritive values of
whole wheat flour composed of 11.13-13.44% moisture, 1.75-2.70% ash, 1.94-2.34% crude
fiber, 11.77-14.23% protein, 0.66-1.92% fat and 88.57-71.85% carbohydrate which this nutrient

was benefit for the consumer of wheat product.
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M3 11.52° )% s Pl 1423 0.66° 69.09"
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FnLaTew WannnIsAtua e 100 - Fauay (ANTY + i+ 1ie ly + TusRu + ladu
AaRgRnnfudefdneesnailuwwswassteruuanense g ldud 1 An e
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2. ngnaaaunnianwsasuiidnanandgntuaei
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AUt dute s e uatNuRndte ULt e Iun U AR LRI R A (Badan

doutlsznauaead viva Awne Uuedsan a1 Aw atlszndng 0.48-0.57
3. meneasuntuafisewthduadidanluaniuiinamiensuus 10 Wudwuduild

prnaulwiaafenay 11,13 -13.44 Yunaudhegludasfessy 1.75 - 2.70 Wuiantisleayludas

Faray 1.94 - 2 34 nnllshveyludasfeuay 11.77 - 14.23 Wnnnleiuegludaieuas 0.66 -

1.92 uazdiunuanilulawsaogludasienay 68.57 - 71.85
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gafpdadendaung. ung,

arfinend laumn uaz 230 Baed. 2544 anfueiisdnandlng. Au
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WIFEnenl Usznouyn). 2528, NIRTIAADLARIWNARTUE. M1ATTTlE AsinensAtant

yynAngidendsa vl ieelud 14 310-317
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A7ANIA InNA. 2540919878 - Tnesnanfuazinaluladl. AnzeRAIMNTIIINERT IineIAY
WNBATANVART. NTINNY. 290 %,

Bl WEATA. 2545, nisassinantsann Iagldhlsunsudndagy  dwiugnainnesy
neeg. e nARENIWRINERRAS  ALLERSIMNITIINERS W dnendy

el Foalud 168 1.

g
AQAC. 1695, Official Method of Analysis 15 ed. The Associaton of Analytical Chemists,

Artington, Virginia. 1588 p.
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nsfinnnsnTuilandraanahifaudn (Whole wheat) Laayaninaienaaey
dnanmaesdnandfdgnlueamamiensun  andaflumadfugasntdtudnandiinemsns
awnsandnldluannamienauy  wenilunsanunnudnaafesdenindiansiialszna
Annaianges DensinsinoadeesdfilgmBnaunamieneuuistunsonauny
afldanfemndszasdlunsndarunilld wud detinnmivinadideniuiuiiniamie
maRUmAzGy  auuilasiifuasmzanas  uesilmaudaniadinty  gaenmnzen
drvsunsameunilaaindsrnouden ulldnamdlideada 64 nf wlvinaanBewndseaad
16 nén udledn 20 nfu Basuda 1.5 nf Anansae 9 nii tamansEuAs 1.5 Nl inde 1.5 i
W 5 niN azens 58 nf s 1 JaulR Tauannsaldudinnardignutunmamie
meuLuldteieuay 80 asaminuleiaun wAnsualATauAuegluisianas 33.26-34 53

Alsdufenay 13.73-22.63 dlarufauay 2.31-3.07 tdfanas 2.895.4 lwawnsfesas 1.19-

264 uazanflulawmsninnas 41.36-44 98 ATNAGBUNINIHNINIBIPLHT T A AN LTI B ile

pyuthalugng 3.57-8.06 N USunssannng 2.68-3.43 cmdig Halussuilai@inmasan A&

TUY L* a” b* 9elu1a9 37.71-60.39, 1.51-4.32, 2.44 -18.32 A NNTNAGDUNISYANTUNIUSE@
fufamuingmaasuseuaunilaainlurzinunats aunillaaimaanuiisinadiilgniion
AnamtassuLLasnsn U e iialiug 35 i
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Absiract

Development of whole wheat bread was aimed to check wheat potential where plant in
upper northern part of Thailand, then added value of the domestic wheat and reduced the
import wheat, For the development of whole wheat bread formulation from the domestic whole
wheat flour substituted for the import wheat flour (bread flour). The resultt was shown that
Specific volume was decrease and Hardness was increase when the domestic whole wheat
flour was increase. The optimal whole wheat bread formulation compessed  of
64 g. whole wheat flour, 16 g. bread flour, 20 g. bran, 1.5 g. bread yeast, 9 g. sugar, 1.5 ¢
brown sugar, 1.5 . salt, 5 g. shortening, 58 g. water and a taplespoon of heney. The whole
wheat flour substituted in whole wheat bread was 80% of total weight fiour. For the nutntive
values of whole wheat 'bread 33.26-34.53% moisture, 13.73-22.63% protein, 2.31-3.07% fat,
2.89-540% ash, 1.18-2.64% crude fiber and 41.36-44.98% carbohydrate. The physical
properties of whole wheat bread, Hardness value were 3.57-8.06 N. The specific volume were
2.68-3.43 cmS/g and Inside bread was light brown while color values (L* a* b*) were 37.71-
50.39, 1.51-4.32 and 2.44-18.32, respectively. And the sensory acceptance testing was tested
by panelists which was accepted at the range of normal and can e kept in room temperature

for 3-5 day.
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2 lﬂJ = | 9 3 =t
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o gmsh 1 ulvdeanfieundssasiianun (gasiignu)

® ansn 2 wiladnandiugene 60 : uilidnanfiauntsyasd 40:60

a; 9, = s g 8 =4 &
* ga¥ 3 ulldamddudee 60 wilidnanfmunilazasd 8020

e gn3¥ 4 uthiinafvugauvs © uildrnandieundszasd 20:80

Toeiia 4 497 nAABUNTsaNTUN A @ ndu 1a1A ieduda uaznistasiy
Tagoan IWaviuAtTRLMUL 7- point category scale ”l%ém@@u?ﬂuﬁ’mm 50 Al ANUELANT
nAaadLUY CRD ( Completely randomized design} NAEPUAIUANGANSTAEAE LSD ( The least
significant difference) warAmiandnmdaniiangs e lneasminauniiloadn anuiledig

ANATS 10 AeS
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d1rE R UnUsrasa

3.1 A@ Tuszuu L* a* b Inald Lﬂém T — stimulus celorimeter (JUKI |, model JC 801, Japan)
Aruualfdesiuasiuetiedisumdunaudnanaifit 2.5 dubimss

3.2 A1AYINLAY Tmsﬂ%m?;m Universal Testing Machines (Lloyd-Instruments, model LR 10I,
Forum House 12 Barnes Wallis rd. Segenworth east, Fareham, Hants) lipagnaguin 25 x 25
mm Iagldianeeuis 5 x 5 cm  AMUAATIOAZIAY compression WANL 40 uar Rale of

compression {11 100 mm/min naas iuszaznng 10 mm (Kame! and Stauffer, 1993)
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3.2 B mssennminiagliiseas  Rapseed  displacement  lagldwmAsaiunisunud

(Erdnaumnasguniaingianaiune, 2524)

=g =4 1 L) < & o
4. AnwfFauiisuanamsdnruinisyesrunildsainanutleiiaana linauan i
uilereanfiauniszasn

Amszsiasadsenaumuaiinelszunng (ACAC, 1995) da Aonty TsAuw leu g

%13 181 way AL laeseRauu s

5. msUssiiunamalszamands

Uspifiunanistlszamdudasesnuniilonin Tudu @ ndu semd deduda uas
AINTALPIN FALNIINARLAITALILLY O- Point Hedanic Scale anlddmanaydilulftminig
Hindle Badluii@euvingrdonid Fodlul 4unn 60 Au MdanneguauLSadny (inden,

2545)

6 NIFINIUAUNITNARD

nstsziunanializamduds, MIANEIFoLREUAIINKNNMONTN LATALAINY
n1n19 a0 ueunTnaaauLL Complete randomize design {CRD) WAZAWATIZANBN AR
Tilusunsudniagy) SPSS for window 10.0 doumnifuuifiennaueiold Duncan's new

multiple range test : DMRT {BaswaH, 2545)
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1. n19LAS RIS EN R
) ar o | 4 ar ol o =4
Wunnutiehgu@andtinianisidutiaie 10 sugilfumodennn (de angnea92)
Fnmusveuihfindaldidimedowiiotnnidimlisnanaesd viis Anng Uuagdicn Wehuy

fundlednaandewnlssasdiramuiomana wilaistiaziiangninfoinmduniuihinaea

AN519T 2. tutnaeunaainatanauiinisiduazuawinutlsdesianisiy
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g M1 M2 M3 M4 M5 M6 M7 M8 eleB0  Buwdt

neulsi(kg) 200 2.00 200 200 200 200 2.00 200 200 2.00

wialdike)  1.98 198 157 1.98 200 195 196 195 196 198
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& A SALR aduria ANNITALTI .
1 5.28° 4.98° 5.38° A 5.30°
2 5.307 5.08° 5.24° 5.50° 5.44°
3 5.28° 4.82° 4.72° 5.38° 5.02°
4 Bl 4.87° 5.18° 4.90° 5.10°

or  ar d‘ =4 o = i Ql' =t ' [ 1 e D ar
WHIYEUR AIaNETVVHNEUNL WHTHDN ﬂ’miw}lﬂ’l’muﬂﬂWNRN‘E]EJ’NNMEJ@’Wﬁ U (p > 0.05)

FafneIALANAN Y vinahy APHANLRNAaT Lt A A (o < 0.05)
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negen 3. sunthlaaingns? 2 wildnaidiudins 60 ¢ ulldnarfeunlseas

40:60) IHmzuuunistssdfivannimnnslssaindudagandignsau luns dau anddumieou
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3. maAnwudTauAsuamAwIng e ssruntlslaainanudeiiaandlanauan
ol =t ‘—%’
Auaunillaaingnsiugi
3.1 g (L at pY)
= ! o e oy w N o o a & oA \
Nnes1en 4. pudieuutlaamitlduilidinaaliviswds v 10 Aug Sataannadng

(L) teendigrstugiuedsidedrin (p < 0.05) wavBsunililsainiliudednoadhitemdn

9 10 Wug Geazaenlllufianiduasnasinndigasiugny laoduns / don (29 Hulledoand

Liiaaniug M4, M6, M7, M8 uazuvd 19 lifiassuansnstuadedidadn Aty (o > 0.05) daud
wiRes AR (b7 BesnnndagrsiuguetiniiiodAty (p < 0.05) uanaliiudin wllidnandild

o o = o ¢ ala % v 1 ] ' 9 = sl o
Aunda Vi3 10 wug Dassudrdlinsduima Sauanssarnutiidinandieuntlarasfitniiin

uazawnzaan v liuilnldndnAoudineaig

A5199 4, wangAneauiauannwnisnaniweastusiilaainanuiiinnaalinasde
furunelaaingnsfiugiu

g AR wseng  Uinams
F1adnd L B b* (N) (cm/nfw)
Controf 66.369 0.47d 11319 4.17bc 3472
M 51.68cd 386D 18.32C 7.518b  3.16C
M2 ' 56.960 3.4480C 207680 pgpaC 3q3d
M3 51.18¢ 4.328 19.498bC  548a0C 2 g83€
M4 55700cd 1 g99bcd qga7be  a2pabC 3432
M5 59.690 2.948DC  pp4gabkc 3 57cC 3.15¢d
M6 60.390 0.4330cd  qggabc 4 grabc 339D
M7 56.000cd g psbed 19.588bC 5 pgabc 3438
M3 58.110 1.51¢d 18.00PC  4p0bc  3q2d
K14 60 57.710 3.9080 21443 8062 2660
A 1 56.740¢  2080cd  1gg7bc  571abC  p74f

= —
WaELR Control wneie gunillaaingmanugiu
FosnesRwmiauie wuneh M lifauusnseiuatsiladaAn (p > 0.05)

o ar i ' o ' i ' ar » o o ar
FadnsAuANATY wnsts AdNANNLANNaiustiitod AT (p < 0.05)
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Abstract

The physical properties and the nuiritive values of cookie which make from wheat where
plant in upper northern part of Thailand, then added value of the domestic wheat and reduced
the import wheat. For the development of whole wheat cookie formulation was shown that the
optimal ratio of the domestic whole wheat flour substituted for the import wheat flour (cookie
flour); 100:0

The whole wheat fiour which wheat where plant in upper northern part of Thailand
substituied cookie fiour. The result was shown that specific volume was decrease and hardness
was increase when the domestic whole wheat flour was increase. The optimal whole wheat
cookie formulation composed of 250 g. whole wheat flour, 135 g. lcing sugar, 180 g. butter, 30
g. whole milk powder, 50 g. eggs, 1 g. salt, and 3.3 g. vanilla odor. For the nulritive values of
whole wheat cookie 10.22-12.45% moisture, 7.21-871% protein,
24.30-26.55% fat, 1.42-3.39% ash, 1.76-4.85% crude fiber and 47.51-52.57% carbohydrate. The
nhysical properties of whole wheat cocokie, Hardness value were 8.17-11.18 N, the specific
volume were 1.00-1.76 Cmglg, the spread ratio (W/T) were 4.21-5.67 and cookie was hight brown
while color vaiues (L*, a*, b™) were 52.36-55.38, B.07-C.77 and 27.52-33.01, respectively. And
the sensory acceptance testing was tested by panelists which was accepted at the range of
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