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Abstract

This research aimed to investigate the total polyphenol content and antioxidant capacity of
cookies with lotus leaf powder by adding lotus leaf powder 0 (control), 1, 4, 7 and 11% concentration in
wheat flour. The addition of lotus leaves powder in cookies resulted in a decreased spread ratio and L *
values. Moisture of cookies with lotus leaf powder at all concentrations had increased values in overall
trend from the control. Cookies with lotus leaf powder supplementation at 11% had higher total phenolic
compounds and antioxidant content than cookies with lotus leaf powder at 0, 1, 4 and 7% respectively.
Sensory evaluation indicated that cookies with lotus leaves power at 11% received the lowest sensory
scores for color, odor, taste, texture and overall acceptability because of the bitterness of lotus leaves.
The cookies with lotus leaves powder at 4% had the highest overall acceptability and indicated that total

phenol content and antioxidant capacity was higher than that of the control.

Keywords: Lotus leaf power, antioxidant, cookies
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Abstract
Gummy jelly products were developed from lotus leaves by added lotus leaf juice at 0, 25, 50 75
and 100% concentration in water. The addition of lotus leaf juice resulted in increased hardness and
internal consistency of gummy jelly products lotus leaf juice at 100% had the highest activity of both. The
quality of chemical, pH, total soluble solid, total phenolic content and antioxidant content was highest in
gummy jelly product from lotus leaves juice at 100, 75 50, 25 and 0 % respectively. While total titratable
acidity decreased as the levels of lotus leaf juice increased. Sensory evaluation indicated that gummy

jelly with 0, 25, 50, 75 and 100% lotus leaf juice score were not significantly increased.

Keywords: crispy snack, lotus powder, phenolic compound, antioxidant
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50 3.34° 21.70¢

75 4.13" 27.01°
100 4.48° 28.83°
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1m835 Duncan’s New Multiple Rang Test (DMRT)

fufhoasomidlutmasdiaudunsneglutag 5.22-5 52 TngAanudunsafisgusauiuudily
Saasiifintu fudiwadnmilutneisiesas 100 fiAenudunsagsgawiniu 5.52 Fsmsetmiudiinaunsad
Twnldfifienanasilofiuuimanilutamvas Inefuiisaddldlddlutmaniivsinunsaganiiuiioadii
Uinablutmans dusiinamewdiiaransilifviinadstunuinadluimasiduiuleetuiioad
nilutvansdesas 100 SUsinaigeaainduiosay 5592 UsinuansUsenoufiueBniavmnuas Ui
oyyadasdianuduiustufedlafiutimnanilutmesastiaenedviinadintulae fufivadannthludmans
$ouaz 100 fSinagsganiiuiesay 32 adnsuveensaunadnme100 niu wagosas 54.67 mMuddy (A397
2) aonndeaffunuidues Park et al (2007) way Choe et al (2010) muiluthiiasUszneufiusdnuazansdu

DULADEATY

a ' & ' ~ i > a < o B4 a N a & a > a
N1919N 2 mmmmuﬂimmd—, Uimmﬂsmwimmwﬂﬂ, Uimm%m‘uwasmﬂuﬂm, J3uunsauaaniavum LLﬁ%ﬂﬁll']mﬁ'ﬁﬁ'\uE]HidaﬂﬂiS

#2635 DPPH westuihuadanninluthuansdesas 0, 25, 50, 75 and 100

hmdluthmans mrnudy | Guansedle | Uinavewdsd Ysunsaituedn Ynuansinueyyadasy
(Soway( nsAAe-* wsnla*(Sae avaneiinlé* 3oy Ve fens DPPH*
) fadnduvesnsannag Y .
ay) av) L (Yavazveinsduda)
Ana(nsu 100
0 5.22° 0.63° 52.51° 24.08° 34.67°
25 5.25° 0.51° 53.15° 25.47° 41.39°
50 5.27° 0.37° 54.67° 27.79° a6.77¢
75 5.32° 0.23¢ 55.32° 29.82° 48.33°
100 5.52° 0.23° 55.92° 32.10° 54.67°

weme %= Ianuuandniunvaiifssauanueduiesay 95
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1m8735 Duncan’s New Multiple Rang Test (DMRT)



mstssdiugunmiulssamdudanuidnageviulinzuuuiufiwadnnuitlutimvasmnenududulivaneeiy aghslsfinu

Azuuusudvesiuiisadnniluiimaiiesas  wavauveulnesaliuaniengn dazuuuaniign lnefinsuuusnusand eduda 25

) AUANANTIEN (3

AN5199 3 dnvasmslssamduiavesiuiiiwadnnitlutmansesay 0, 25, 50, 75 and 100

dmdlutanans Snuagnsusyamaudia
(Sopas( g nau™ SAVR \odura ANUYaUlngsI
0 6.67" 7.03 7.20 7.40° 7.30
25 7.00° 6.93 1.23 7.33° 7.30
50 6.63% 7.17 7.07 6.77° 6.93
75 6.63" 6.93 7.13 7.30° 6.93
100 6.50° 6.60 6.97 7.10%® 7.13
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1m835 Duncan’s New Multiple Rang Test (DMRT)

dyunan1snnaeg
mMamuwansarsuiieadanluthramuirdadasiuisademimsdutiivaidesaz 100 fidaan
uds Armuasiinelua Arpaudunsa-ang (pH) Usinaswesdsfiavanethld Yinaansuszneuiluedn uay
qvisFuoyyadase fUsnmuniign Inedqunmmessamduialivnndsanidesuritudioaditlildldindy
UV

AvauAn
lassmsideiilasunisatvayuain augmalulagnisinues sninendewmelulagsvunas

yus uaziifisioeitn
LONA1381989

Fayun vungny. 2542, Nyayulng. dronfuiudvw. ngamme.

ows veadios. 2551, nsfnwiquandivesasiueyyadassuasasUsznovituedniavmeluiinush. dam
MawdIeye1e3, uninendeswdgunysysel. 42 v,

Do wAsh  worASdnwal  Tequssan 2509, quiddueyyadassvesiniiutiu Inendwusumdda.
UNINEREUTRS.

AOAC. 2000. Association of Official Analytical Chemists, Official Methods of Analysis. 17"ed. MD.USA:AQAC
International. Guitersburg.

Chiang, P. Y. and Y. Y. Luo. 2007. Effect of pressurized cooking on the relationship between the chemical

compositions and texture changes of lotus root (Nelumbonucifera Gaertn). Food Chemistry. 105;

480-484.



Choe, J. H., Jang, A., Choi, J. H,, Choi, Y. S., Han, D. J., Kim, H. Y. Lee, M. A, H. W. Kim and C. J. Kim. 2010.
Antioxidant activities of lotus leaf (Nelumbo nucifera) and barley leaf (Hordeun vulgare) extracts.
Food Science and Biotechnology. 19; 831-836.

Hertog, M.G.L. 1994. Flavonoids and flavones in foods and their relation with cancer and coronary heart
disease risk. Ph. D. Thesis. Bilthoven/Niederlande.

Park, C. H., Hur, J. M., K. S. Song. and J. C. Park. 2007. Phenolic compounds from the leaf of Nelumbo

nucifera showing DPPH radical scavenging effect. Korean Journal of Pharmacognosy. 38. 263-269.

Segnini, S., Pedreschi, F. and Dejmek, P. 2004. Volume measurement method of potato chips.
International Journal Of Food Properties, 7(1): 37-44.

Sridhar, K. R. and R. Bhat. 2007. Lotus—A potential nutraceutical source. Journal of Agricultural
Technology. 3; 143-155.



nsdangudvastaieluldlulusunsusanuuy
LOTUS COLORS MATCHING BY MUNSELL FOR COLOR SWATCHES IN ADOBE
ILLUSTRATOR asuz e Aviulasey waztonds lamdes
weluladnsiun aazimeluladdeansinavy wviverdomaluladuuseasyy

unAnge

TunsAnwadiliifngusvasdifiofnuinisdnnduivesialufifis fusitauniine de
walulagsivuerasyys d1uau 5 aeiug wasdaiunquavestalilussuy Swatch Libraries Tu
Tusunsu Adobe Illustrator Tneldgdanafifianng aandeivng mehunsueudiud lnonsiiteu
dvosthiunilsdenilofisvdvesiumad thieyafildluiauvasmdainiuwadifu Pantone Tngld
isosaiUalnsiilnfimes Ju X-rite Pantone nan1sAnwInuiinisdanguavestaiiiedaluldlu
lUsunsueanwuuausaiguavesdiiunilsdediomevdvesiugag Jasesddunudveniy
Lardinaseh fail famagua 7.5RP8/6, 5YR7/14 aaveuiny 5P4/12, 5Y8.5/14 nindauysal
7.5RPA/12, 5Y8/14 23nail 2.5RP8/6 1amA193134 5RP6/12, 2.5Y8.5/12 Faidudindnvesnenti
Mntuingudvestifadu Pantone ludaifiuliluszuy Swatches Libraries Tulusunsa Adobe
Wustrator CS6 dmsuiilulflusuesnuuy aunsadansnamny Tnsmsldderiustanwilnewas
mMwdanguiaziusdundu funasla

= [ Ly

AdAey : NSWIEUE N130RNKUY MIIANGUE finandn

uni

Tuthigdunueenuuulafinnuaiyinmninliun waswuslssinnnisesnwuuldnainiane
WY N1509NkUUN1E@ 1 UnENTIN N150RNLUUKEAS NI N1509NLUUNINIAINTTU N150BNLUY
AN NseenwUUATRN fatunsidentld “d” Fududeddydvunueenuuuiduetiannnee
ansald afrsassAnacuneiunsesnuuy sueenuuudulug neenuuuazldieiesilognd
NngUAwdldunaInndesanenm uazdnldeslinseiuandegass Inefnunddldants 5 areiug
FethusaganoiudfiezldnvaugianznangnemanituandsiusenlufsausafnwiuTouiie
Isandnuaizues aen Tu wazdumen Aulusenifleguaziidnvazadesunmouaziilenentiuiu
nisvsnenaziidnuazaiiedy Insnantiuneiaasindudeutunatsdu funon Auludifdides
viormaseu Sanuuenay yiuwdufunsunduinnmidnesinmuuaylifou Tuiddemied
ihmageusnunenaslvy Mewdafifivusarlifivy shldnsiadiameanlaganilsonailsuendls
o0 §Aselumudfnueadesiinan Fednuismsussiiuduaziindangudvestauiieluldly
TUsunsueaniuy

[

QUszaAvaINITANEI

(% 6

1. wvefnwnisdnngudvestaluiiisdusidiuminedemalulagsvusnasyys
2. Iiungudvestililuszuu Swatch Libraries Tulusunsu Adobe Illustrator CS6
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1. wiisdepilaiiieudvasiuigad (The Munsell Book of Color)

3. gUn30ddnend (Spectrophotometer X-Rite Pantone) 10 Us¥m wWiastend (Usenelne)
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WA SeuspsuaiuvinnIsuendngnnuesn wWisaztnluiuaseidu Pantone

NANTSAN®

lumsiiasgideyavesnsnwasell §Idulanansiessianudsiadngnifonainuinas
IWieegn uavdnnquavestane 5 aeiug S1uiu 148 & wunlundu 85 & uazinas 63 & uwiasend
911 Munsell 1usiad Pantone TngldinesiloTneA1d Ju Spectrophotometer X-Rite Pantone



ANTLAAINSISsUsuAELUSEUU Munsell (Wusiad Pantone wiathluATulusunsuaanuwuy

megdvenauth deeagua

7.5RP8/6 1767 U
i 7.5RP8/4 692 U
i 7.5RP7/8 197U
7.5Y9/6 609 U
i 5Y9/4 a61 U
] 7.5R7/10 2024 U
i 7.5R8/4 7520 U
i 7.5R8/6 a88 U
i 10R8/4 7415 U
10R8/6 473U
i 2.5YR9/2 2309 U

e

198 19EveINAUY aaesTy

B 2070 U
7.5P4/8 2612 U
I 2.5P4/12 2507 U
5P5/10 2583 U
2.5P5/10 2076 U
l 2.5P4/10 2607 U
7.5P4/10 7604 U
. 7.5P5/8 250 U
10P5/10 2062 U
I 5P4/10 526 U
. 2.5P6/8 2004 U

Megsdvenaudy nindauysal

7.5RP5/10 7425 U
l 7.5RP3/10 7427 U
B | s7rra1a Strong Red U
. 10RP4/12 Strong Red U
2.5RP7/8 2044 U
. 5RP3/10 227 U
7.5RP4/8 2041 U
7.5RP5/8 7420 U
6.25RP5/14 Rubine Red U
5RP6/12 2038 U
2.5RP8/6 510 U

[
Al

magadveiniun aenatl (Taiugiliidnas)

Misgsdvennastl Sanagua

7.5YR7/14 116 U
' 7.5YR7/16 2016 U
B [ 75vR7/12 | 606 U
10YR7/14 116 U
I 5v8/14 Yellow012 U
1 2.5Y85/12 7548 U
B [ 7.5vm710 124 U
7.5YR8/10 7609 U
1 7.5YR8/8 7564 U
5Y8.5/12 108 U
i 2.5Y8/8 128 U

fogedvennasu aassuiy

5Y8.5/12 108 U

| 5Y8.5/10 7404 U

] 2.5Y8/14 109 U
5Y8/10 606 U

] 5Y8.5/8 2003 U

] 2.5Y8/12 7405 U

| 3.75Y8.5/12 Yellow012 U
5Y8.5/14 Yellow012 U

| 5Y8/14 Yellow012 U

] 7.5Y8.5/12 108 U

fegsdvennasiy nindauysal

5Y8/14 Yellow012 U
5Y8.5/12 605 U
5Y8.5/14 Yellow012 U
2.5Y8/14 109 U
2.5Y8.5/12 115U
25v8/12 7405 U
3.75Y8.5/14 108 U
5Y8.5/8 128 U
2.5Y8.5/10 7404 U
5Y8/10 606 U
5Y7/12 7405 U



U 1 a a U aa
AIDYNEVDINAU UINAWNINVU

2.5RP8/6 510U
5RP8/6 699 U
5RP9/2 7604 U
2.5RP7/4 7604 U
2.5RP7/8 2044 U
2.5RP8/4 692 U
7.5RP8/4 692 U
7.5RP9/2 7604 U
2.5R9/2 7604 U
5R9/2 7604 U
10RP9/2 7604 U

f708198YDNET UINa951TU

. 5RP6/12 2038 U 2.5Y8.5/12 115U
5RP7/10 1905 U 2.5Y9/2 7005 U
7.5RPT/8 7500 U 5Y8/14 Yellowd12 U
5RPO/2 7604 U 5Y8.5/12 108 U
7.5RP6/12 699 U 5Y8.5/14 Yellowd12 U

. 7.5RP5/12 214 U ﬁ 2.5Y8/12 7608 U
5RP8/6 699 U 2.5Y85/8 2006 U
7.5RP8/6 1767 U 5Y8.5/10 605 U
10RP8/6 699 U 5Y8/10 606 U
10RP7/8 701U 5Y8/12 108U

. 5RP6/10 2046 U 1.25Y8/16 109U
7.5RPT/6 494 U 2.5Y1/12 7405 U

- 5RP5/12 233 U 2.5Y7/8 7550 U

01-Mangkala Ubol snRaUR - A

02-King of Siam dinmaum - LAas

03-Supsomboen
04-Pink Double Wit Frilled Petals
05-Lotus
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UseidluAvesiugit uasdnuendfieniuoenly aniuiudsudann Munsell ifluszuy Pantone uéa
wnluiiuliluSwatch Libraries ImEJ(ﬁ?ﬁammammmmimﬁ%a’h RMUTT Lotus wuseanlendu 5
fdeniaglddondniluniedinge audeariyvet Iswauduadundutainast il
Mangkala Ubol 17/15 King of siam 14/11 Supsomboon 21/21 Pink Dubble Wit Frilled Petals
15/0 uag Lotus 18/16 Wielsiinesnuuuvdegiiauladdnilulszendlilususiieg I6lndiAssiua
fifloga3dlusssnvna
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s farithuvinedomaluladyvasnasyys. UseiRanuduinvests. dufude 15 funeaw
2558,

310 http://\lotus.rmutt.ac.th/
PIFRUIAITTOINTTUT. W T3.

nudveshumad. Audude 7 wwiu 2558,
31N http://superyoungwoong.exteen.com/20090903/the-munsell-colorsystem/

uwwulnu (Pantone). Auduiile 10 wweu 2558,
370 http://www.hiden.co.th/briefcase/news/zjVKVgeThu75947.pdf
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