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2.2 1d Password
2.3 Adn OK fvthae Select a User tiloiinglusunsa Texture Exponent 32
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3. 19 Calibrate Force
3.1 Lﬁamm@! TA —» Calibrate —» Calibrate Force
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Option Compression
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Trigger Force 5¢
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Tare Mode Auto
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5. Sample Cup Cover
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Research Title Effect of Utilization of Yogurt as Butter Replacement on
the Properties and Acceptance of Brownie Brittle
Researchers Thanitnan Boonsrichana, Sunan Butsart
Organization Agricultural Technology Faculty
Rajabhat Maha Sarakham University
Year 2019

Abstract

The purpose of this research was to effect of utilization of yosgurt as butter
replacement on the properties and acceptance of brownie brittle. The study
examined chemical compositions and physical qualities derived from the production
of brownie brittle products substituting butter for yogurt with involved of butter
weight ratio including 0% 50% and 100%. Later, 9-Point hedonic scale test was
conducted taking observable characteristics; color, smell, flavor, taste, texture, and
overall acceptance into account. After testing with 30 test candidates, the findings
revealed that the majority of the consumers accepted the brownie product
substituting yogurt for butter with 50% better than 100% butter weight ratio (p<0.05).
Its physical qualities, the results indicated that had L* a* b* values of 26.82 8.31 7.25
and hardness values of 1.40, respectively. Its chemical compositions, the results
indicated that had 3.00% of ash, 72.61% of carbohydrate, 12.23% of fat, 1.83% of
moisture, 10.33% of protein and 6.06% of dietary fiber.

Keywords: Brownie Brittle, Yogurt, Butter, Jerusalem artichoke powder
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MeIM1an331 Theobroma cocoa L. aglluad Sterculiaceae nalnliluguly vuinlvg
817 20-25 WUFWAT 1319 10 wunwuns #aa1i wiskadlduan daumhunldussloviiie
Judngavlunisuuszufe wanluma (cocoa bean) Feurumiunszuiunisudszlily
NanA Y 19U InlANg (cocoa powder) tuelnln (cocoa butter) 1ialnlA (cocoa mass)
Fonlnuan (chocolate) Wumu InlAluunasddyveanediiuea (polyphenol) datduans
LY a P 6 1
Auauadaseilulslovisoguam

~ 14 5 o 1 = 1% ! [ Y o % v A o

Wanalnliwidn 51asiinau AT ILa Nz AWEnRDN winwmdnliludenii
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Yovaz 7 warludumeuiiiesiidvenudalnlday e wdudduty susentimady ndwnn
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ﬂ’lﬁ]ma’;umlm’fmmiaaﬂlﬂLLé’%LiﬁNﬁLuéﬂﬁ’mﬁmﬁaﬁgﬂﬁaﬂ'ﬁw Cacao Kemel %30 Cacao
Nib #ifddhmaduludinszuiumsse

Cacao Nib %Qﬂﬂﬂﬂumﬁ’wmmL%’;qjqLLasﬁqmwgﬁqaé’wqﬂﬂgwéaLﬁummmimj
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Funouilfevay 75 vos Cocoa Butter EYNUENDBN
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ga a & < o o | o S & % o A 4 o |
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o Y] . A 1% a A a Id J P (% 1A
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ATAUANLTT A WAL HILAURE T UMD LY

2. nMsAnwINaTasNMaLnuleisadanuAWLasnSERNTUYRIHEASMYIUT1
nsauanutediduasnauiunziu

Mn1snaaedldgnsusituiungiuaineded1idn ian waula wazdsasel
v Aa v < o v a N 17 1% 1 [y Y =
indtde, 2560) wnluansasulunisednusninseuanuiadniduagrawnung TulaAnw
USunadleiiaiilivaunuuean dmsuyanisveass 3 90 I51eazidennall

Yan1snaaedd 1 ldinsnaunuiuganmeleiisn (s 725)

YANINARDIN 2 naunuugaameleisniosas 50 vesdminiuean (s 248)
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YANINARDIN 3 NaunuUgaameleiinosay 100 vonmtinuean (59 402)

NAMUIMUNTBUIINLTITIIALAZ I NURETY AudIUNaLTuA$197 3.1

[

M15199 3.1 @ UKANTUNSHARNAN AU USIIRNTBUIIN LTIV TWALHILAUALTUNTNS

NALNULEARABLELASH

v gn3 1 (gnInuny) gns 2 gns 3
AgAu . . .
nd 725 e 248 & 402

utledLan (n5) 40 40 40
NaLNURZ U (NF1) 120 120 120
dhananse (n3u) 160 160 160
ANIGRGED) 45 45 45
leanazaie (NTu) 75 37.5 -
TatAsn (nFu) - 375 75
laln (n3u) 150 150 150

Tneiasmsvigsl
1. soundednaudn walnln wald
2. 1l Yannansie we Toindn Tusnamay MWnyndeilefdrunanlidiiu
3. ldutlsandoiunusvasd nelnlAfseund uasnauniunziu naulmdude
LR8N
4. Yroenuesesiienseavluudmaiunauivuninioliaddunie
wndegliduusiuuns vundsyanm 0.5 lwuRmng waztlUouianmgll 180 ssrwaldea Uty
5yt 1heenindeliivuntudiviiiu Tnedaldiuuinnite x 812 Ussuna 1x1 62 antiu
Yrusniiisaudidroudeuty 15 und
5. fieAsunaiudiiesnunane wezesnannszauly WAlTuuazLASaRn
sunlidu ulilunwusideadn
Mndunandusiusninsevanudaiduasnanduny Suilldle i danaunuiue
ani 3 feg1a wvhntsUssidunisuszamduia lneguaaouszduie sl foRnisiing
SuUsgmunuaz I 9113 30 AU Inglduuudeuniu WU 9-points hedonic scale (1 = 1

%aumaﬁqm 5=1a8 99 = %auaﬂﬂﬁfm) (Chamber IV and Wolf, 1996) Favinn1sia3ex
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(%
a

fagnndndnausninseuanuladiduasnawiune Tulagussyaefieg 199w 2 Ju

eXp

adlugananafinduien wasRnsameogauuuduay 3 Mildannsdu andudslis

nageuneUszamduialuudazynnioutidmivdrcin neasuduuazusziduna

AaudnvzvasHAnfaeid Y 3 ndu ndusa sawd eduda uazanuveulne
MNTIeTEviauLlsUTIUNatiavestayasnis One-way ANOVA LaslU3guiiey

ANULANG19UDIALRAEA875 DMRT (Dancan’s New Mulitiple Range Test) saglusunsy

dusagudmsunsiiasgideyanisad SPSS

3. N1SANE12IAUTENDUNIINIYATWLLALNILATVDIUTIIUNTOUINLT U1 AL
NIBAUAZIY
PINANN U UIIIRNTBUINLT D1 AL HILNUAETUNTNITNALNULUSARR I

TouisnlUyinNITIR 1IN 9NN NEEaENIATALITURIEIY Tl
N153LATIZANNNIEAIN

1. A3
$INNSIATILIANE VDINAR AUINAUSIITNTBUINNLTIT DAL NI AUAZ T LT USEUU

L* a* b* ée1p309InA1d (Color Flex EZ, Hunter Lab, US.A) A1 L* a* way b* Ususnis

1%
o a o

| ¥ [ ) A ) = A U
AUFINY/ANUVH ANULUUFLAY/ALLY LazANUUUFLREDI/UINY AIUFIAU

2. Ailoduds

¥nsnsraiaAnteduiasoriesinaioduda (Texture analyzer) (TAXT plus,
Stable Micro Systems Texture analyzer, England) #131735n159 849 Keeratipibul et al
(2008) TnenA1ALLEe (Hardness) 209n@ndaaisusifinsouainutiadnndiuas nawny

Mz iU Meiin cylinder probe (P/2) Taumuundn1Izn150191910 Fadl

ANSINEUTR (Pre-test speed) WINAU 3 JeBlUATRDIUNY
AMUEIVE IR (Test speed) WINAU 5 JealunIRIug
ANLLSIaE TR (Post-test speed) WU 10 Uaanseedui

=f v

WNITNARBITIUIU 5 91 LAIIBUAILTIFIFA (maximum force) (nF1) TuiinUeyauay

Y

AUIMA281USINTU Exponent 32 (Stable Micro Systems, England) %ayjamﬁf\]’mmi
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GGeN ﬁmﬁmawﬁ‘[mﬂﬁﬂmmmﬁwL%ﬁ]gﬂ SPSS W3y UgUAMULANANGYDIANLRREAIBTD

Duncan’s New Multiple Range Test ﬁﬁzﬁuﬁaﬁ’ﬁmmﬂaﬁa (p<0.05)

AN5AATIEANI9A

Undndugiustdnseuainulatnidwaskauiung Ju (gasaiuay) uay nansue

~ v 2/ ! o A as M v o o/
usminsevnuletriiuaznauniua Tundldenisanaunuueanilasuniseeusuaing
naaeu MAAsignesdusenauniaadl taun aaudu it WWshu lvdu wele uas

mstulalnsnmuisunsgu



uni 4

NAN1599g

navasnsauuuEandeleR fdannnwIaznsERuTUTRIHARANTiUTAEinTaUIN
udatadnasNaAung iU
MNN1sENBINISTRNS LT NAnSusiusdnsaunnutlei i uasnandusy Sufitinng
nauNUILeaAAuleATH USUIMLANAINAU (MN1519 4.1) LAYINI9IRTEURI0819dINTUNIT
NAFRUTUFINNT 4.1 WU ;jmaauiﬁﬂwwau%’ué’mﬁmawsnﬁﬂﬁauﬁ’q 3 ansluszAuveu
ntles gasiifinsmaunuusansielelisaiiesay 0 uay Sevay 50 favuuulndslusiua
wagndulaiuandietu (p>0.05) drugudnuuedundusa savfdeduda uazanureu
Tag59u gasfifinismaunuueanmsloisaifosas 0 fazuuumuveuuInningnsdy
(p<0.05) a819lsAnL UinﬁﬂiauqmﬁﬁmimLmuLuaamﬁa&JImﬁ%mﬁ%aaaz 50 lasu

AZLULANYBULINNTT UTITNTOUENTNTNIsTNAWNuUanmelefisnnfesay 100 Tu

NP (p<0.05)

A157197 4.1 N5YRUSUVRINANAUNUT1ILNTOUNUTILIAENILAUAE JUNTN1SNALNY

weandelaisafifoas 0 (557 725) Sesaz 50 (s 248) uas Yoway 100 (53 402)

AANYME fegrsusiingay

fowaz 0 fowaz 50 §owaz 100

(5%d 725) (5Wa 248) (5%a 402)
a 6.90 + 1.47%" 6.90 + 1.35° 6.43 + 1.52°
nau 7.00 + 2.20° 6.83 + 1.49° 5.73 + 1.80°
nausa 7.27 + 1.78° 6.70 + 1.51° 517 + 1.86°
SR 7.50 + 1.43° 6.53 + 1.66° 5.33 + 1.79°
ileduia 7.27 + 1.62° 5.70 + 1.64° 4.30 + 2.28°
ANUTEUlAYTIL 7.50 + 1.07° 6.87 + 1.17° 5.10 + 1.83¢

*finade + dlvauunnsgunnmmegeulagldivagaey 30 Au

CY)

** FENUINLANANAUIULLIUOULAAIDIAIULANA D Ao E19itBdATY (p<0.05)
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Adl 4.1 fegnswieurandueiusninsauaneladnidiuasnasnung U 3 9anis

YARDIANIUNITNARDUNNUT L ENEUNE

29AUIENBUNIINIEANLATNIHARVBIUTIIUNTBUINLTITII AN IAUALIY

INITAATIENAUNINNAIEAINRAENIUATVDUTIIUNTOUINRTIT 1A AL N
LAUALIUNTNITNALNULLEannI8lansANSaaay 0 (S1a 725) Saeay 50 (S%d 248) wag

Saway 100 (59d 402) WU

29AUTZNAUNIINILNIN
ANPNNEING L* ANELAY a* ANENERY b* nazAladulavandniunusninsau

v v | v aa v as o A
QWﬂLLﬂQ’UTﬂLQWLL@%NQLLﬂu@]g'JUVﬁJﬂ'ﬁV]ﬂLLWULHEJa@ﬂ'JEJIEJLﬂiW AINITNIN 4.2

A5199 4.2 AZLUUAISNAZRUNNNEMNVBINARN N UT1IENTOUNLTIT T UAZRILAY

a

Az TuNtnITNaLnULILsanalelensnNSosas 0 (SWa 725) Spuaz 50 (Sia 248) uax Sovay
100 (S%@ 402)

QNI\’]WVIﬂﬂE)UVI’N ﬁ?ﬂﬂﬂﬂUﬁ’]')‘ﬁﬂiaU
ANBATN fovaz 0 fowaz 50 fa8az 100
(5%a 725) (s%d 248) (s%d 402)
ANANEIN (LX) 24.80 + 0.15*"  26.82 + 0.08" 28.16 + 0.09°
ANALAS-ALTYT (2%) 5.82 + 0.25° 8.31 + 0.15° 8.88 + 0.07°
Adwaes-Funtu (b%) 5.76 + 1.78° 7.52 +0.21° 10.01 + 0.09°
AR (Tae) 1.15 + 0.12° 1.40 + 0.12° 1.56 + 0.18°
(Hardness)

*Aady + daullsuuuiInggIuaINNIIaaey 5 91

v o

** F9nwINLANANAUTULUIUOULEAIDIAULANAI AT Aog1eiliedAty (p<0.05)
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INAI199 4.2 nuIslanaknuuanaielensaludsunuAuInIuaiauaIng (L)
ANALAY (3%) hazANEnaea (b*) 52u89A1AULTS (Hardness) ¥9aus1ainsauilnualdy

ALTUAINEIAU TAsTENYUSHININT 4.2 A1ANNLTIY0IHARA g US1ITNToUINLTT1LeD

[y

WAL NUAL TURT N TNALNUILEanmelensaNSaas 50 way Sauay 100 TAMULANAIS

[ a

WneEdia (p > 0.05) duyanisneassilulanaunuiuganaigleod

AUy 9itydn $a dAn

ATLUURATURENINYANTTNARRITIEN SNALNULUEAAMElETe

S¥d 248 swd 402 swa 725

$awaz 50 $awaz 100 fawaz 0

al

t:l -QII v 14 ! 2 Qlld ¥ acs
AN 4.2 usninseunnutitniduasaanung NN suaLULLeann e el e

Saway 0 (5vid 725) Seway 50 (5vid 248) way Saway 100 (5vid 402)
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I3 =
29AUTENaUNINLAY

AN IATILIBIAUTENDUNIALUDIUTIILNTDUINLTITNIL AL KL AUALTUNTINTS

NALNULEAAABTULASH TANARIAITI9N 4.3

A1519% 4.3 89AUTENBUNINLALVBINARAUNUIIINNTOUINNLT TR NN UAL TU

dmfuyanisnaaeaninisnauwnuueansisleisnisesay 0 (39 725) wagsovag 50

(5%a 248)
AMAWNARBUNILAT  Fowar O ewaz 50 Wnmegeuy
(5ovaz) (sWe725)  3ia (248)

1N 2.86 3.00 AOAC (2016) 920.153

Aslulawnsn 67.90 72.61 In-house method TE-CH-169
based on Method of Analysis for
Nutrition Labelling (1993) p.106

Tgiy 17.92 12.23 AOAC (2016) 922.06

ALY 1.96 1.83 AOAC (2016) 925.45 A

TUshiu 9.36 10.33 In-house method TE-CH-042
based on AOAC (2016) 981.10

dele 7.33 6.06 In-house method TE-CH-076

based on AOAC (2016) 985.29

“Aaseiilag UTEN esUfuRn1snans (UsewAlve) 9100 annjaunnamuns

31INANTNAN 4.3 WuImanduaus1nsevInklat ke nakiuns Tuluyanis

Aa 1Y as A a v ay =
Vlﬂaa\ﬁ/]llﬂ'ﬁ‘WWLLVl‘ULu’EJa@I@'JEJI‘ULﬂsm ll‘lJill']ﬂJlﬂﬂJumi@EJag 12.23 Gﬁﬂa@aﬂf\nﬂﬁ@ﬂ']ﬁ/lﬂa@ﬂ

= a

nlalasinsnawnuueanmelaiisa dalivsualudunievas 17.92 uenanilluyanisveaes
nsnaunuueanmelaisndaduiunandt aslulanse wazlusiu Neeaz 3.00 72.61
LAy 10.33 A1ud1au Faiivsunanuinninganisnaassildlanawnuieandigloiise N3

Usunandn aslulawmsn wazlusiu NSosay 2.86 67.90 wag 9.36 AUAINU
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A3UNaN15738 2AUTIENa wazdalauanuy
d3UNaN133Y

NaYaINTNALNUILEaARI8 eI sadaAMA LA N TEBNTUYR AR MIUT1TNTaURIN

v v J (%
udetndnnazaeniunz

o
av

mATeddumsAnuiinaloffamawmiueanlunmssdausnidnsounnutising
LazsLuny YU AsnTduiuandaiuifosay 0 (3%a 725) Sewazy 50 (sa 248) uaz
Yoway 100 (5% 402) 1NN1INAAEUNITEON VYDA T WU Yan1Tnaasadilaile
nauusanseleiidn faziuuminreuiiinnnitganmaaesiinsnauulusansaele
\Aén Georadunamanwiivesluiumeluruneuiiviglianusouyuasiiunausa sl

NAIINAIALALLANANULT UL IRV TN YUY (WHESH ae9ana wavanid wiawuna, 2560)

9 9

IS v |

ilusinseuanulatiiduas s ung Jullnudnyue RnIIYAN1SNAa0INdusuIn
Tasutueilnenin
| < A a Ao v as Ay

pg149lsAiny WeRarsuyanisnaaesniinisnawnuiueanmelaiisnisosas 50 uag
Sowag 100 WuI1 YAN1TNAABINTNIINARNUILEAneleliTnNTaeay 50 (s9a 248) d
AZLUUAIUYBUVDIAMANYAULYNATY AD TUA1U & NAW NAUTE av1d Lledula uay
AR ULAESIY tnedAzlkuuLRdeNSagay 6.90 7.00 7.27 7.50 7.27 way 7.50 A1uaifu

as Ay

Fannigeanisaaesniinisawnuueanmeleiinievay 100 eralunauandiunay

Faillusiuusdudiulsznau

v v 1

29AUsZNOUNNINIBANLazMASivasus1Alinsauanul st LA N AUAZ AU

dovnisinseiquand@nisnienin de fd A1ad1uuds (hardness) uaz
psAUsTnoUMaATl Ao USunamudy i Wiy vt Bele wazanslulawsn wui

1) AAvendnsuausiuniunsTunsovarnudsddasnauauas Suiding
naunuEandeleisn ishsndusenas 0 (sWa 725) Seeaz 50 (59a 248) wae Sovay 100
(59 402) fA1mnuadng (L% A1duns @*) wavardmaos (0% fuudldufindudiofinng

NawnuUganaelenseluUSI UL
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' = ~ Y a & A a af a X
2) ANAULDY (hardness) HwdlUaindu WaUSualeRsSmRLTULAL LY ANANAY
3) 99AUTENDUMIALVDINANN UNUT1ITNTDUIINLTITNILAMAL N LAUAE TU WU
Usunalvduwaranuduanad Wadn1snaknuueanmglawisn duusuianan anslulawmse

TUSAY TLANLINTY

o

4. NAR AN UTILNTBUINNBIIU AL kAU TURT NS A e SenaunULLEn

(% v 6

yananaztdundadunnilufuanasannuansuausnidnsounilundd SudundnSuann

1 [y

Us1ANNLUIENE ASUUNARNAUNUTNITULAUAZTUNTOUNWINUI I NN TNAWNULULE ER RS

v '
as A = (%

loAsall Fulumadeniivugaudmiugnisnaunm wagguilnaiiuinginuainuileend

Y

Jatauanuzlunisiinanisiveluly
anursalalensanawnuluduiuelunisvinan s ussinnusng wisusninseu
vsonanAneluinesdu 9 ba widnagvilvndsdaaniinudnvagludiundusa savd e

Funaliiisuwindunda s niglvsiuuedudiu wavinlraiuisaanusualvsiulundnd e

asldl Famnziuyananmiluuasnsnguam

Forauauuslunsiniduadedaly
msAnyIUTINUNgIuvesHaAndueiusninseunudiindmazudanniung udd

mamaununazlilimaunuiusandeloisn Weolidunansusiiusmainnginuniu

UINTFIUVDIAUNNUAULNTIUNITOMITLAZET UTHINAANTTOLUTNT WALUINTIIUEINAVDS

CODEX (Codex Alimentarius Commission)
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