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Effect of Holy Basil leaf powder on wheat flour property and cookies
quality

a ¢ a A 1% a a 1 aa = A 1
gamnNNg daUNI¥Y , TUAI 1!515‘1Jﬂ5 Hag AINI 1VeIID

Sudathip Inchuen', Tanisorn Naratippakorn' and Siriporn Kheawruang!

undmta: lunzmedaduwndreanslszneuitueanidnnaialunisiueyyadaseiia vddwild
ﬁmqﬂizmqﬁtﬁ@ﬁﬂmmmmmstﬁum”lmuwm (Holy Basil leaf powder; HBP) slapniauiiRA1uALazAN
vilnrasuiland udahuilananiia HBP mw"w@ﬂﬁLLmﬂizLﬁu@mmwmmﬂmw Taendin HBP Tuuilana
UNUszadAlulFunns 0, 0.5, 1, 2 LAY 3% ANHANITITENLIN AN HBP Binlrduilanaianaanngdng (L)
anad WWInETiAAiTen (-a%) wazAdvaes (o*) WingwieBuno HBP Wintu uasiiuavinlirauuiinges
uilsandilonngeudinieios Rapid visco analyzer (RVA) sy Wanannil HBP ﬁLﬁu@qiﬂﬁqmm@ﬁi@@m
m‘wﬁﬂﬁ pinee T Annsgrydeluszudnenisey dndaunisunaenesio AnNuda LLaxﬁm@q@ﬂﬁTmﬂ@ﬂﬁﬁﬁzﬁqu
naaas HBP 3% Rnnsgaydluszinansanuaziiaauudegeiign lusnsAiiAnd L* waz b* milga daugn
fifldaunanmes HBP 1% ﬁﬁmdqummmﬂmﬁqﬁaﬁ@m Lﬁlfaﬁm@mﬁ@mmuﬁﬁmir}’i’mﬂwaﬁmxwudWmilﬁu
HBP TuBsnamannduwinlfiBunnansituedn Wanlauessfomn WATAINAINTD IUNTA UL ABATZ LD
@ﬂﬁzﬁq‘%u NuAAELandliinINITAN HBP Iu@ﬂ%LﬂumiLﬁummaﬂqw’émﬁqmwslﬁmiwﬁmﬁmﬁumm@
Wumadenlumsianemadleguamseld

o

ARNATY: NZNG), A19RBNONENNTINN, ANNAINNTOWNFUeABATE, AMMANTRRIUAINUILA

ABSTRACT: Holy basil has been reported as a good source of phenolic antioxidants. This research was to study
the effects of Holy Basil leaf powder (HBP) on color and pasting properties of wheat flour. The HBP added flours
was then used for producing cookies and evaluated for its physical properties. The multi-purpose wheat flour was
incorporated with HBP at the levels of 0,0.5, 1,2 and 3%. Increasing amount of the HBP increased greenness (—a*)
and yellowness (b*) but decreased brightness (L*). However, adding the HBP increased the viscosity of the flour
determining by Rapid visco analyzer (RVA). Moreover, the HBP had significant effects on bake loss, spread ratio,
hardness and color values of cookies. The results showed that cookies incorporated with 3% of the powder gave
the highest value of bake loss and hardness while color parameters value of L* and b* were the lowest. The lowest
value of spread ratio was found in 1% HBP added cookies. Regarding antioxidant property, addition of higher levels
of HBP to cookies showed greater amounts of total phenolic, flavonoid and antioxidant capacity. This research has
shown that adding HBP in cookies could increase bioactive compounds and be considered as a functional food.
Keywords: Ocimum sanctum, bioactive compounds, antioxidant capacity, pasting property

1

wiatAdan s NARAITLaznIvUauNsusglansileriiu nadamalulaginisenmsuazinauaans
Unit of Process and Product Development of Functional Foods, Department of Food Technology and Nutrition
* Corresponding author: sudathip4@hotmail.com
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unun

NZWgN (Ocimum sanctum Linn) Wuldidugn
pRp < v o A A ' a vl
Pawsntes JluRiTaiseu arunsowinylaalu

NNRNINBINA ‘luﬂ?”mﬁimwumj 3 aneiug

Toun n 1T NZINTIUAN LASNZNIIGNHAN
nemsnBedfhuenuasitesne m@u@u uay
TWraldnfau mmmja;qLLm\‘m@mMmmmi
ufaﬂfmn‘ﬁlulunszmfﬁaﬁaw@ﬂﬂqm%rmﬁf;mw
wiuanslungunsauaan 1éun Rosmarinic acid,
Chlorogenic acid, Caffeic acid mema'luﬂ@;mmﬁ
Tauaes LA Orientin, Vicenin, Apigenin, Luteolin,
Apigenin glycosides, Luteolin glycosides, Vitexin,
Isovitexin, Isoorientin u@nmn‘ﬂﬁqwumsﬁluj aun
Aesculetin, Aesculin az Eugenol (Surveswaran
etal., 2007) a1N91e1184 Juntachote and Berg-
hofer (2005) WUANA1TANTAAINILNLINIILARAS
ARAENITF TUNNIFuaYABAsE waziinisAnmiin
mmﬁmﬁqﬂmqmmm@u@mmmﬁﬁmﬁluj i
nlduselamisalyd (Mahajan etal., 2013; Shimizu
et. al., 2013)

aniainsLlnafuesnsunsans Taaunde
Sauaziangniafuinmuim zﬁ'mmmﬁa‘hﬁm‘lu
@ﬂﬁﬂizﬂﬂuﬁqmlﬂq tmna wazlasty daunas
%uj?ﬁqﬂumiﬂi“uﬂgq@mmwmqrﬁ’humﬂmw
i a1 indle way h uasRinsdnann g saie
NNAULAZIATRIBNAR Aol i Fusznny
LA AMATANNTANEINNE ST HananEdeiinng
Lﬁm'f;ummuﬁluj el ummﬁlu@mﬂ"]mq

Tnawnasliunanisog wu 410Mne drounfias

I1NABNAN NUNA wazluuasZa (Sharma, et.
al., 2013; Chung et al., 2014; Sharma and Guijral,
2014; Infante, et. al., 2017; Roa, et. al., 2018)
= , o o X a =
iasanndautlsznaunanlunisingnn Ae wilkana
wunlszasd nasnuunuLileatauIedausae
TrnAutiaou 1w wikdunfiad luuessiie uay
uilednn inldesAdsznaunieadl i TUshiu a
pd TasTu iduleenung ndeus uazanIng AR
o e oo X d <
wedounaNAuITInANIRsuLlacll Tedana
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anmuantRfuAinanmaesuilaazla nng
o I v .
wWanuwtasiifinauieldfuacnfenlusendng
N198L WATAMNINTBIANTIA 1WA $9NT
ADLNNALA ANBOUzLLRANTE wazNsEaNTLITeY
Juslnandsianansinet (Sharma et al., 2013;
Sharma and Gujral, 2014; Chung et al., 2014)
Wesannzweld nauwarsaTIRlRnIy
dsznaudaeaisaangnaniselagisasianie
s lunzinsn i udsunanlundnduet
dszinnan auilunsiinanumainiananaze
unisiinanuAmiinauin s liunnaR eisae
wsnnsrandngauatinauaslineliifinnig
= N = =
wWasuulasguaniRveswihgd naasunila
TUsgndNNN9aY FINNIAUNINLDILARTTWITN LA
v & o X2 Ao oo =
AU lAldngUssasAiieAnsnaves
rnouslunznsniisennianiimveuiuazia
MARIUALANN NIRRT LT

A8N1sANE

NNSLATEANNILILNELNGT (Holy leave basil
powder; HBP) : tilunzinaiugnzineiung x0
5wﬁﬁmﬁmxmmmz@ué’fmﬁﬂmu%‘@uﬁqmugﬁ
60 °C 111 90 Wi Ineilunsznafidnunsiui
WA 7.00% thanunlanBeniung uéa
sauruRzInIauIn 200 tulasiwns ussqldlugs
agdlflaamesfuaniulifiguund 20 °C

nsLesaNLilaNan HBP : 11 HBP unuaniu
uilandemnyszasdlunnifiuanseiu failo,
0.5, 1, 2 uaz 3% (wiw) Tnanmsuniiirminutls
a3 usrquilanldneegdifuunanfuanfulsd
RN 4 °C U 24 dalue dauildnagen
AUANTTRAUA LA AR

n1sLA3aNAN gaunanlunisiigny
Usznaumay wilvanaeunilszaadnas HBP
36.95% 1nAaleds (Icing sugar) 19.22% Lugidn
#Hnan (Unsalted butter) 26.61% w3y (Baking
powder) 0.59% UNNS (Dried whole milk) 5.91%
1917 (Egg) 7.39% vtlan (Water) 2.95% 1nae
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(Salt) 0.37% fiunauluningail seugaunan
wiialaun uilaana HBP rayuazusnadnoeiii
WAL Yinnnadiueiamlisausia g
leda uaziidounniiarin autuy wisanniudi
19lAuaziih Adaunanlfidnfud Wsinaeuazdon
nanuanisanly Adounanianunidnganiui
ANLEAEN Az VL%@n'r%‘L‘m (Cookies dough) ﬁﬁ@ﬂﬁ
Tndildanldnszuendaiteiugl tnedanviadla
wuu29nan waanaaslunialdBaunnidunn
@uﬂﬂmq‘ﬁmmfa?ﬁﬂim’]m 3.2 om il
ﬁ@m‘v]qﬁ 180 °C 11U 15 U UIBBNANLAT WlE
pana e feldlanmgRanas wiu 5 wil
ussqldneegilifiuavans thannnldldaamnm
ANUFIN7]

N15IAAMANLRAIUAIINULA (Pasting
properties) aaauils '3’@5%mﬂ?"ﬂ<1 Rapid visco
analyzer (RVA Super3, Newport Scienctific Pty
Ltd., Warriewood, NSW, Australia) Iae/ldsaating
Wil 3 nSu (‘Emﬁwﬁmﬁ\i) BaNFLUTNNAY 25 ml
(ANENTY 10.71%) Usuannazlunmegeissil
fruMnRGENG 50 °C Fausiaan 0 - 1wl Taedundl
wrnldaruiFaasluin 960 rom watanagilu
160 rpm mzmmmﬁLmﬂ:ﬁuﬁ\ﬂmﬂ&mﬁlu@mmﬁ
aufle 95 °C Miamn 3.75 il uazadliigoumgd
95 °C W11 2.50 W17 LAIAAFUNYHAIRDN 50 °C
e 3.75 wn#t AdlTgaumadl 50 °C wn 2 unil
PeuNALuAIANULAgeEA (Peak viscosity,
RVU) mmuﬁmﬁ'ﬁ‘i'ﬂzgmwdwmiﬁﬂﬁlﬁu (Hold-
ing strength, RVU) Nn3goy1dtmanuniin (Break
down, RVU) Aauniingmaving (Final viscosity,
RVU) nsAwuda (Setback, RVU) 19anfilAnAI"Y
Mﬁmg\izgm (Peak time, min) LL@:QMMQQGLW’M
ANUTIA (Pasting temperature, °C)

nsunisgadeluszninanisay (Bake
loss) : Tmﬂﬁﬁmmmnﬁmﬁﬂﬁum@ﬂﬁy@iﬁmu 1551
5D 1 %’1 Anlasunadldluszminanisey (Sharma
and Gujral, 2014) Faaunnzsialili
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Y B
twinann . -
@ nauay N naday

Bake loss (%) = R
UIRUNANN .
h nauay

NTUIANEARIUNITUNALNAA2 (Spread
ratio; D/T) : tagA UM INdnduauIALdUNN
ﬂuf;lﬂm\‘i (Diameter; D (mm)) m@m’mum (Th|ck—
ness; T (mm)) mamﬂﬂmmu 15 muma 1 Bm
(Sharma et al., 2013)

msamnum%uﬂﬂunmmﬂnn qmﬁmu
memﬁmnmmu 15 Tusln 141 Fogiaaad Tex-
ture analyzer (TA.XTplus, Stable Micro System,
Surrey, UK) Tne/ld3duuninismaasunisnem (Com-
pression test) Aaesiadauuuluiin (Sharp-blade
cutting probe) naadlillugnating 5 mm #gnsI5
494a 10 mm/s UA2EMA1 F  annsvl $1eeu
nadluAAuudslmdeduniy (Faudasunann
Chung et al., 2014)

msinanasuilauazand SndgaaiAses Col
orimeter (CR-400, Konica Minolta Sensing Inc.,
Osaka, Japan) e upaiuandluszuy CIE L*
a* b* lngAn L* munehe ANANgdne AN a*/-a*
UNNED mmm/mmm LazAN o/-b* UNNED A
AvdeydinGu mmm*ﬂmﬂﬂﬂmﬁmm@vLﬂum
zﬁmﬂLfa@ﬁﬂmmmmmmmuﬁﬁ@ﬂﬁﬂ%\iﬁmvu
waTAUa Inednsuaz 3 9n 411U 15 Tuisia 1

v
o

a1

nnsaAszasdsznauNuaauaznaday
AMANLANTAIUAYNNDATE

NSRENARIALENT | NTLFTaNaTaTANNLATAE
14 80% Methanol 25 mi : faatihe HBP/ANT 1.5
n¥u LLz’iQLmﬂ'ﬂé’qmﬂ‘émmﬁh (Labtech, Daihan
Labtech Co., LTD Korea)wmwmi@u 120 rom
W 2 Falua @ Wammu 30 °C A nTunIaddas
N9%ANHNI84 Whatman No.4 daulafinsaslifu
1¥lugandan figruugi -20 °C aundnazing
ey ansarnildin 14 miunnsined
AMANLANIIFURYATATE
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ﬂ?uﬂmﬂuaﬁnﬁy’wum (Total phenolics) :
Taal433 Folin-Ciocalteu 14 Gallic acid 1{u
A178ANUNINIFIU UaTaeuEalily pg Gallic
acid/g dry matter P18AZBEARNNTIENU Inchuen
etal. (2011)

3 nrunanTouassnanum (Total flovo-
noids) Tmﬂ%ﬁ% Aluminium chloride colorimetric
method 11 Rutin {ua15:1m9311 UATIIENIUNA
S} pg Rutin/g dry matter IUAZIDLARINTIENTU
Xie et al. (2012)

AMNATNITOLUNITATUAYYADATLUR
ayya DPPH (DPPH radical scavenging activity;
DPPH) 31219n1uaLilu pg Trolox equivalent / g dry
matter 181AXIDEAMININENNL Inchuen et al. (2011)

AMNAINIsaluNISIAEnsAWasn (Ferric
reducing antioxidant power; FRAP) 712 UN ALY
ug FeSO, +7H 0 /g dry matter :eizIBARY
7718874 Inchuen et al. (2011)

MSRANLLLNNSNARBILALIBNISILATIEN
NANNADA : 1LKHUNNINAARILLL Completely
Randomized Design (CRD) 1nn191aa84 3 41 11
Fayadl furdiaszinnuidsisuuuuniaien
(One - way analysis of variance) AATIZWAIN
LANFA19T89ARAlALAd Duncan Multiple
Range fisrfuANLLTasiu 95% (P<0.05) Tagld
Tls1n3u SPSS Version 17.0 s1enunaLuALafe
+ ﬁﬁLﬁmLuummgm

WAKNERT 46 AUTUNLAL 1 : (2561).

NANTSANBILAZIANSO]

Tunzws et RwiaLazualiasidani
o & a P = =
anwouziilunsdden Wweasannlulunszineiansa
manAaalsiasludaulsznaunan walunzing
1 L* AR ANARINATNNE —a* AR AN LAY b

ANRLWADY WINAU 41.65, -7.02 Way 20.15 AH

Dk ) Do

a

A

f
= ' ¥ ' o a A

1AL TNHATAIMHNRATNUBENIN LANANALULILAY

D Do

A 1 dd‘ Y @ o a o o o
@m@mmnm'}LLﬁ\im@‘whLﬂmmqmumnmmu

v v '
o a A

¥iNANN (Table 1) AvtiuiathuFniuuilaialy
SUNUNLANANGTY 0-3% HuannldAduaauntls
HANLANGNNAUaE e TTad Ayn19aia (P<0.05)
Tpenwudn wilnguninisiy HBP luisunauiinnn
i liiAn L A Auadneaesuilonananas e
o Y = Al a QI z 1
M 1AAN —a* Ae AR89 ININNTY d9upn b*
A8 ANRLUAS9289LTN WLdINNTFEN HBP 0.50% &
AdwaeelnaiAsaiuwilegnanluinisiy HBP
waztialn17mN HBP lulfunainnniy Ang
WARBIAZLNN UL

5 e oa dey e e e . A

arevinnAunldidudiunandniuinanni
HARBAMUNINNNAURTBINARS T TANTIN LA LA
aziinasianisuaniuredustnantsenansinel
w1 nsugnwiladunfiadadlunihanannlidues
TanazANNAAIAYINAI LA ANRIADIARAILAH
ANALAANTY (Sharma and Guijral, 2014) LaZN"3
nanluvasziiavinlidAnNNAAanesauDaden
42 e o I
Fenuet fulsuimaesluvessiinnnanasll
(Sharma et al., 2013)

Table 1 Color values of wheat flour incorporated with HBP in difference concentrations

Color param- HBP (%)

eters 0 0.5 2 3

L* 95.37 £0.06 a 93.43+1.19b 93.23+0.18b 91.26+0.34c¢c 89.33+0.29d
a* -471+0.31a -5.12+£0.01b -5.44£0.01¢c -5.82+£0.01d -5.93+£0.01d
b* 11.53+0.07c 11.55+0.10c 11.82+012b 12.00£0.02 a 12.09+0.10 a

Means (+ standard deviation) with different letters (a, b, etc.) in the same row are significantly different

(P <0.05).
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AuantTRnAsuLamned il
gasutlaileldFuainufen dualnansasanis
Lﬂﬁﬂuuﬂmmm@nﬁimwdwmiﬂu WATAIHAGS
AranwIRaLARseTANTLE athuflanea HBP
mmmmu@m@uﬁﬁmmﬂ?{ﬂmmmmqwﬁmﬁfm
LF584 RVA HaLdadli Table 2 W91 N3t HBP
avlluuilvandiiewiaainannanasednam
uilngegn (Peak viscosity) AranavilaTiFngn
2191919 LU (Holding strength) ATN19gey
@elANmila (Breakdown viscosity) ANAINNMTA
zgm'ﬁm (Final viscosity) WALANNIIALAI (Setback
viscosity) @ﬂﬁaﬁﬁﬂzﬁﬁﬁmmmﬁﬁ (P<0.05) LAt bl
mwvaLfm’mumimmmmuuﬂmm (Peak time)
Lm”ﬂmmwmwwum?mwmu (Pasting Tem-
perature) N1stAN HBP luuwilaganannliAiaanu
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Mﬁﬂﬁﬁ’]@x‘i"ﬁu {azA1 Peak viscosity, Holding
strength LAY Final viscosity ﬁﬁi%}j\‘lzﬁﬁ Lfll‘ﬂlﬁu HBP
agld 0.50% (251.01, 169.01 Ay 278.78 RVU AN
ANAL) WA NTANIUUTNN 1-3% A1 Peak vis-
cosity kA% Holding strength A1 ldunnmeiu
aeeldadANans uaniziAn Final viscos-
ity flenanaaiienFunn HBP fdinalluniladfia
24 dauAn Breakdown viscosity WLaN LL‘ﬂ\‘lN@N‘V]
finsuiin HBP adly 0.50% FenlndiReafuuiled
fradinluliann 1% uazgendmudlafifiniaa
TuifBunns 2 uaz 3% ieRansundn Setback vis-
cosity wuduslanaiiedis HBP Tusunns 0.5%
fanlndAeeiuuilefimaluBunn 1-2% usiile
wa HBPluFNNw 3% wudn AAnlndAaeiutle
AR laiFin HBP

Table 2 Pasting properties of wheat flour incorporated with HBP in difference concentrations

Pasting properties

HBP (%)

parameters 0 0.5

1 2 3

Peak viscosity (RVU)
Holding strength (RVU)
Breakdown viscosity (RVU)
Final viscosity (RVU)
Setback viscosity (RVU)
Peak time (min)

Pasting temperature('C)

75.72+0.57c

6.05+0.05
68.72 £ 0.20

206.71+254¢c 251.01+0.36a
128.64 £3.52¢c 169.01+1.74 a
83.58+ 154 a
235.87+0.90e 278.78+1.22a
105.39+1.12¢c 109.14+£1.92ab 11110+ 1.34a 108.17+0.43b 103.32+1.54 c
6.03+£0.09
68.44 £ 0.23

24589+ 0.39b 24560+ 0.30 b 245.07+0.90 b
163.40+1.33b 163.87 £0.48b 163.50+2.27 b
82.35+0.46ab 81.67+1.01b 81.07+0.95b
274.64+£0.25b 272.04+£0.41c 266.82+0.55d

5.94 +£0.02
68.43 £ 0.63

6.04 £0.07
69.12 £ 0.48

6.03+£0.09
68.77 £ 0.48

Means (* standard deviation) with different letters (a, b, etc.) in the same row are significantly different (P < 0.05).

= = A A
nalasuldaspaauniinueauniledna ies
naiFndaunandudnlazuansaiavediuTiia
WATTNNUTRIA TUHANTUT A1NT18ITULRS
Sharma et al. (2013) WUq1 NTRNKE I ULBTZINA
N3ehu 0-7.5% azinlfAn Peak viscosity Laz
Breakdown viscosity aAa1 d2UAN Final viscosity,
Setback viscosity Lag Pasting Temperature Han
S X e da
WNgeTu WaBunnulunessiniinasluuily
= E - p 9
g nTu iatiiiaannanniysmiu dulaevsuas
inaawsAtluesAlsznanlunsluuesyia lwelady
P luszuy M lfanilal A uf T uniusanIu
ZAULAZLIIADUNINTY Aena LN TRmaan ALY
widu (Gelatinization) 289uWiNE1AILAZN1TNE
faraaidnliialuszrdnanisliRnNFauanaT LAz

M lFutldnnuanuimalunisasuiaanasainnis
WWarufeunazinldifiu wAainsaeIuaes
Sharma and Guijral (2014) Wl N1INAWNUL TR
anadaauslsdnanfiaRssAL 0-100% Rl
Peak viscosity, Breakdown viscosity 4ae Final
viscosity {31 d1en Peak time anas luanued
A1 Setback viscosity NLANTENUINT U fIAe
328 25 UAT 50% flANanad LATIZEL 75 uaz
100% n&UTANNANTY Nsilasunlasresaany
vilaresuilaiAatueafiossnandalaamned
araneninlgmifludonlszneslunilednoun fiad
sl,uﬁéwdwmiﬂuLﬁ@ﬁﬂﬁ@ﬂﬁ@ﬂﬁu Slaudly
TaFuAuauaziiansgnadieaa vialianigia
aavlufindu uasllsiuazianin@aanim dou
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snidleldsunnufeuasasuiluletuazszive
aanll deluszudnaiivinnaneflulatiusinlfaanu
sllenelunnigedu daalidaunasiinisaens
i dlelerhsmmeeeniiaznialasaireflidugngu
%qﬁm@ﬁiﬂﬁnﬁm:ﬂmﬂ{]Lmzﬁnwmuﬁ@ﬁmﬁ@ﬁm
mmu%wm@ﬂﬁyﬁw
mizgﬁyLﬁm’ﬁ'Lﬁm'%uslmwdwﬂi:mummu
(Bake loss) Lmzﬁmmummmmmﬁ&Tf;ﬁum@ﬂﬁ
(Spread ratio) %\1Lﬂuﬁmz&qmwdwLﬁuﬂw@uﬁﬂmq
LL@:mmwuwm@nr’%ﬁiﬁuﬁqmﬂ@u AN
Lmzﬁmm@ﬂﬁmm\ﬂu Table 3 Wu31 U3unou HBP
finauadliiiuasionn Bake loss, Spread ratio A1
Aruuds (Hardness) uaz@zasaniasneiiie
&1ATUNNADH (P<0.05) TneiAn Bake loss ﬂﬂﬂ@ﬂﬁ

WAKNERT 46 AUTUNLAL 1 : (2561).

=D
pad)}

AVURANT29N1T HBP 0.50 LA 3% 2844tlana
1 Bake loss mﬂndﬁ@ﬂ%ﬁimﬁu HBP mu@ﬂﬁ
AVUNANTRY HBP 1 Waz 2% HA1 Bake loss 1nd
meﬂumﬂnwimﬁu HBP ludauvesAn Spread
ratio Wu31N19uAN HBP aaliin1siAn Spread ratio
ﬂ@dﬂﬂﬁ[ﬁlﬁ@\‘i ‘Emmnﬁ‘ﬂlmummm HBP 1% HAn
Spread ratio mmm mawmsmnm Hardness 184
ANT Wmmﬂﬂwumummmm HBP 3% NA1AN
Lmqmnmm NN9LFN HBP m’lumﬂnwim TANANY
A9 (L*) ANRLAY (a ) WAZANRLUADY (b*) anay
Imﬂwm‘wmmmﬂﬂnmummmmwm ANd

A

Sh. 22D
bt}

)}

LM@’N@ﬂ@\iLWN“ﬂuLN@QﬂﬂNﬁQuN'&NﬁI’N HBP &N

U UazANNNNAIUNANTE HBP 2% HAn —a* Aad

D

oA A
ANALULININNEGA

q

Table 3 Bake loss, spread ratio, hardness and color values of cookies prepared from wheat flour incorporated

with HBP in difference concentrations

Parameters HBP (%)
0 0.50 1 2 3

Bake loss (%) 15.46+1.02¢c 16.56 £ 0.37 b 1558+ 0.12 ¢ 14.81+£0.15¢ 18.13+0.17 a

Spread ratio (D/T) 3.92+0.12a 3.15+0.06 ¢ 2.74+0.14d 3.14+0.05¢ 3.63+0.24b
Hardness (g) 1,355.61+50.43 bc 1,233.88+51.16 ¢ 1,273.18+13.27¢c 1,421.74+3453b 3,190.11 £ 129.01 a

L* 66.39+0.75a 61.47+0.21b 56.19+0.67 c 55.29+0.38¢c 47.50+1.27d

Color a* 3.11+0.40a 0.32+0.04c 1.66+0.54 b -1.32+0.09d 1.27+0.19b

b* 39.02+0.18 a 34.42 +0.32b 31.90+0.29¢c 30.50+0.35d 26.01+£1.02¢

Means (+ standard deviation) with different letters (a, b, etc.) in the same row are significantly different (P < 0.05).

1NNNTANEIU8Y Sharma et al. (2013) kA

(2
aa ]

Sharma and Gujral (2014) Wi ﬂﬂﬂwﬁmumu
g luuazin wazkilidnaunfiasdian Spread
ratio AAAY LAANIILINUNNIANEIURS Chung et
al. (2014) wufj’]mﬂﬁﬁﬁmmmme,l,ﬂqmaﬁfmuﬂd
mfm@umm Spread ratio s Fansened
m@\‘iﬂnnlmwmwmmuuuummauwuﬁﬂuﬂu
Auvtiagasla nnaunuLtladamensluuesy

Wakazkildaunfasin lilan e AN riinRs

Ai( lﬂl 3 k7 g Ce
2 Wesnnanusluuasziianazuigd Ui fiad

flFulananfiiunnondulaannisieiliaony
anunsalumsgeduiinldifndy Wnaifimde
s ludaunandeilodnednia uazuenaniinag
naunuin i B alusfiungeuludiunananas

o =2 = = & o X ' D]
fael TnasiimnuvilalazAnuudaindy daualid
Tuszndnanisay Annfiantsenasa lidaeaaninli
A1 Spread ratio aAAY (Sharma and Guijral, 2014)
Tunemssiudrunimauwnuuilsanasaautledng
o v Ay v & pry
WA lanlalaanunilaanas tlasunannnis
nawnuinlillsiunguaulugaunaniilsunuan
= a A LA a v A
audldsAunuIanunasauAallsfivandnail
BNy 3elisfiuaindralaanuaiunsalu
guinlaandnTdsAuanuileand vinlilaiiaau
wilnanas ANNasaNnIiANIsTEnesalFNnly
izudwmiamm”ﬁﬂﬁm Spread ratio VAN
(Chung et al., 2014) muumﬁnm Spread ratio
m@mnnmﬁhummm HBP anad a1aLiagunaIn
et afidauszneumdniudulaetmns aq
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= ° AN v A oA X A o
Huainlilanladanuniiainaueazidatinuney
azinliinnsaenasaresanivinleanin uazwanann
U5 A ulae1n1 9898 INAf o AUAINGA 11
anwnzitleduialaianizanuudaesnnision
wiui InsAnnnHdounantaadulaanuinnd
o - C A
aziannuudaninningninidaunanaadule
ANMNTURY AINIENNULR Chung et al. (2014) Wy
U zd‘d ) v % -dj %
dapnnnddaunanaasuilidnondesdeganlylson
9 = < ' aal/a:d
Wuleansaziimnuudannnndiannnigdaunas
pauileinanadliBunnudulaemisdanndn
AetiANNNRAUNANT8Y HBP 3% Falidautlsznay
19§ ulaansfigeasiinnuudaninninsating
ANNAWT AnRakaaliiudndaunanwsazain
d“l = & = Z’/ I a
gelesAlsznauniaal saniedFuinllsiu
apn§1 wazidulaanaiunneineiu uasenais
= = X
uipradiilenazln nasasuulasresnnilu
sndNNNsaLLATAN e dNTaTa9ANNNLAN
ey
= o a g o
aveeingauTiludounanlunimign

gannsedresnaniuyinld n1siiadluan

P
NHNAR
X
n
é/ e a o a U 1
u@ﬂ@qﬂqzmuﬂqﬂumﬂ'ﬂ\jq[ﬂqﬂULLZ‘n sLm::WJ’NMi‘
auaziinlfisuiuaaisa (Mallard’s reaction)
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snnainmaTRat (Reducing sugar) wazltlsfiu
AaRaE Nyl esann T (Starch dex-
trinization) LL@%M?WLNM@L%%‘L& (Caramelization)
Sepnnientinlfiiedlel #5ueautan v‘iﬂﬁ@ﬂﬁﬁ
145d5Aa (Chevaliier et al., 2000)

asannlulunzme g sznauaesanstlsy
naufluadnuazwanlouess felanauiiilunis
[ﬁ”mufa%a%mz (Juntachote and Berghofer, 2005)
InelulunszmeneiiiBunniansiueinuazanla
URLALINAL 37.16 ug Gallic acid/g DM uay 60.77
ug Rutin/g DM waziipandansnsnlunissinueia
BasziilanndeuUAneds DPPH uaz FRAP Wini
11,898.16 ug Trolox/g DM e ug FeSOA-H2O/g
DM AINANAL ANKAN1INAAaTli Table 4 LAAY
s 15uneu HBP Tindn 1 R navnlsien TPC,
TFC, DPPH uaz FRAP Te9nnfiinauas e
AATUNNADE (P<0.05) dleBunns HBP 1NNt
UFHUANIFUBLLABATE LATAINAINITD IUNNT
fé’i’]u@%@%m:ﬁﬁﬁu feganpResiumeueg
Sharma and Gujral (2014) Wu91 NN9LANWINGND
unfiaeluiFunnsne dewalvien TPC TFC DPPH
WAL FRAP HAnfinay

Table 4 Phenolics content and antioxidant activity of cookies prepared from wheat flour incorporated with

HBP in difference concentrations

HBP (%)
Parameters
0 0.5 1 2 3

Phenolics
Total phenolics 2.57+0.03d 290+0.05¢c 290+0.07¢c 3.50+0.08b 3.87+0.05a
(Mg Gallic acid/g DM)
Total flavonoids

275+0.13¢ 4.32+0.09d 6.30+0.06 ¢ 6.91+0.06 b 7.20+0.15a

(Mg Rutin/g DM)
Antioxidant activity
DPPH radical scavenging activity 602.19 +8.89d 620.44 + 12.09
(Mg Trolox/g DM)

Ferric reducing antioxidative

16.60+£0.49d

power 16.42+1.01d

(g FeS04+H20/g DM)

d 787.08+17.85c 1,364.07+36.46b 1,402.33+3.15a

19.11+043¢c 2511+£1.20b 28.23+0.76 a

Means (*+ standard deviation) with different letters (a, b, etc.) i

n the same row are significantly different (P < 0.05).
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naiin HBP Tuuthananlddusuiuingau
lunsneniduinlss Ar-a* Ae Adide uas b*
Ae ANAAes LTl WA L* Ae AAany
49199989 aNANEiN 1A Peak viscosity,
Holding strength, Breakdown viscosity Lag Final
viscosity gasutlaiadngas LL@”@QN@I‘W’M Bake
loss, Spread ratio kA Hardness m@d@ﬂmmnm\i
fdluUnaBunmaes HBP Aninldazile L Ae
AANNETN LA b* A ANAReanaEieBrnns

HBP Wixau N13iAn HBP vinliitfunouanseanand
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